
5UTI0N
H B2
BflBM

RK 1 B

HSHHI dn
n

m

9H
BBHB

MONTt50KIEB U IX- ANDERSON

9H

IsBHH



UNIVERSITY
OF FLORIDA
LIBRARY



Digitized by the Internet Archive

in 2013

http://archive.org/details/dynamictheoryofwOOande





DYNAMIC THEORY OF
WEALTH DISTRIBUTION





Dynamic Theory

of

Wealth Distribution

By

Montgomery D. Anderson, Ph.D.

Professor of Business Statistics and Economics

University of Florida

THE UNIVERSITY OF FLORIDA PRESS
GAINESVILLE

1938



33f
/? eftJ

Copyright, 1938

by

The University of Florida

Printed in the United States of America

Typography, Printing and Binding by

Tribune Press, Inc., Tampa, Florida



J3

Conjugi fideli

Gratus maritus

B A -v > "» i
Si., w •--' J *-*





PREFACE
The late Alfred Marshall once was asked his opinion

of the place of mathematics in the study of economics.

In reply he wrote that mathematical science was indis-

pensable as a means of checking the logic of an argument

and discovering whether a solution is possible or unique.

However, he admonished his correspondent, "Before you

begin actually to write economics be sure to burn your

mathematics." Marshall probably did not intend that his

admonition be taken literally, for he did not follow his

own advice to the letter: There are quite a few equations

tucked away in the footnotes and appendices of his Prin-

ciples. At the same time his cautionary advice should not

be taken as merely a sententious jest, for it contains a

good deal of practical wisdom, suggesting as it does that

the economist should always bear in mind at least two

things with regard to his use of mathematics, viz., (a) the

mathematics should always be regarded as only a tool,

not the major interest, and (b) the end product of mathe-

matical equations should always be verified against the

statistical data, or the common sense knowledge which

the economist presumably has acquired by virtue of his

training in economics.

In writing this book I have tried to follow the serious

content of Marshall's advice as above interpreted. My
aim has been to achieve the rigorous logic of mathematics,

and at the same time to make a reasonably good statistical

verification of my conclusions. I literally have burned a

considerable amount of mathematics in the process of

developing my analysis and also a not inconsiderable quan-

tity of what seemed good economics until it was subjected

to the test of equational treatment.

This volume undertakes to develop a truly dynamic

theory of distribution, as opposed to older and conven-

tional systems, not one of which can claim to be so com-
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pletely expressed in terms of rates of change with respect

to time as to comprehend economic forces in motion within

their logic. By way of contrast with dynamic theory some

chapters on the old fashioned, static theory have been in-

cluded in the book.

The statistical data presented in this work were pre-

pared by Mr. W. H. Joubert, instructor in economics at

the Florida State College for Women, by Mr. John A.

Slaughter, formerly of the research staff of the National

Industrial Conference Board, and by Mr. Robert Beasley

of the statistical staff of the Florida Industrial Com-
mission. My colleagues, Mr. H. H. Germond and Mr. C.

G. Phipps have labored to help me eliminate discrepancies

in the mathematical logic of my theories, and so also has

Mr. A. Daniels of the actuarial department of the Aetna

Insurance Co. Mr. Henry Schultz of the University of

Chicago likewise has been of some service in this manner.

Mr. W. H. Stafford, a former graduate student of mine,

has contributed suggestions of considerable value. Any
errors which remain in the work are entirely my own for

I have not been guided always by the advice of critics.

I am indebted to Mr. Allan Searle, another student

of mine, for drawing the charts, and to my wife for com-

petent criticism as to matters of style.

It is not customary to thank the government for any-

thing, but at the risk of being unconventional I wish to

express my gratitude for the clerical assistance furnished

me by the local officials of the National Youth Admin-

istration.

I am also grateful to Mr. Harley W. Chandler, chair-

man of the University Publications Committee, for his

warm personal encouragement of my work.

Montgomery D. Anderson

Gainesville, Florida,

June 1, 1938.
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' O thou who occupies t thyself in the

darkness ofnight and in peril,

Spare thy trouble; for the support of
Providence is not obtained by toil.

"

—Persian Proverb





Chapter One

SOME ELEMENTARY CONCEPTS

The Chief Cause of Inequality of Wealth

It is said that a certain great oil magnate who rose

from poverty was much impressed at a tender age by the

phenomenon of interest, and that this early impression

had a great deal to do with shaping his career. The story

goes that one of the boy's uncles did manual labor for a

living while the other spent his time in gentlemanly leis-

ure. The future oil "king" asked his parents why the sec-

ond uncle did no work yet lived in comfort, while the first

one who did hard labor was comparatively poor. The boy

was told the correct answer to the riddle in somewhat

laconic phraseology to the effect that the second uncle

"did not have to work because he had plenty of dollars

working for him." An instructor in economics might have

answered the same question in a classroom by stating that

the more fortunate gentleman in the family was the re-

cipient of so much interest of capital that his income did

not need to be supplemented with the wages of his per-

sonal labor. This answer might not be significant to a

youth of tender years, but it is equivalent to the ver-

nacular explanation which the youth did receive; and this

equivalence should arrest the attention of the student

making his introductory adventure in the study of

wealth distribution.

The piquant and salient fact about interest is sharply

etched by the parable of the two uncles of the oil magnate

;

namely, that it is the greatest single cause of economic

inequality in the modern organization of society. There
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are other causes to be sure, such as differences in native

ability, environment and training, but the cause of causes

is economic interest—aided and abetted by the institution

of inheritance. It is inconceivable that such enormous

economic inequality as now exists could arise in a political

democracy without the private receipt of interest.
1 Inter-

est taking is the sine qua non of a modern leisure class.

There are other ways of establishing a leisure class widely

differentiated from the mass of people—for example, the

caste system or a slave economy—but these are by defini-

tion incompatible with political democracy. Just why
private capitalism is the basis of the modern leisure class

will be explained below; also such related questions as

what governs the total amount of interest, what deter-

mines the percentage rate of interest, and what justifica-

tion or necessity there is for the taking of interest by

private individuals and corporations.

There are many people who probably think answering

the last question is a supererogation because to them the

custom of paying for the use of borrowed money seems a

wholly "natural" one like that of paying their grocery

bill. Moreover, the average man or woman who lives on

the income from his capital would probably regard any-

one who dared challenge the private receipt of interest as

a "radical" or a dishonest demogogue. Yet, strangely

enough, it is only in recent centuries that interest taking

has received the approval of the conservative and aristo-

cratic elements of society. Aristotle, who wrote nearly

three hundred years before Christ, thought slavery was

entirely "natural" ; but he denounced payment for the use

of money on the ground that money cannot have offspring

and does not bear fruit. Aristotle voiced the opinion of

1Compare chap, x, p. 195, infra.
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the cultivated, leisure class of his day. Centuries later one

finds conservative opinion on the two methods of class

differentiation exactly reversed. Today human slavery is

abhorred as an "unnatural" thing, while private receipt of

interest is generally accepted as a part of the ''natural"

order. What is the cause of the changed opinion? The
answer is quite simple: The change in public opinion is a

correlative result of evolution in the technique of growing

rich. The typical way a man grew rich in ancient Greece

was by military conquest of land and of slaves to work the

land. Therefore, the ownership of slaves was respectable.

But the growth of commerce and industry made slavery

less profitable than free labor worked under an interest-

taking organization of society. Therefore slavery became

eventually a disreputable institution, while "usury"—or

money lending for profit—became the accepted and

highly respected convention that it is today.

It is not inconceivable that in centuries to come the

pendulum may swing away from private capitalism to-

ward a modified form of forced labor or quasi-slavery as

the accepted basis for the maintenance of a leisure class,

thus comfjleting the historical cycle. Some writers think

they can detect in fascism and communism the reversion

to respectability of forced labor, and the decline of a leis-

ure class based on a competitively established return to

capital.

One reason the real nature of interest is so little under-

stood is the fact that most people have not acquired the

habit of disinterested contemplation, nor the capacity of

studying economic matters from the point of view of so-

ciety as a whole. To come to a real understanding of the

matter, it is necessary to achieve a disinterested, unbiased

attitude toward the problem, and to lay aside unconscious
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prejudices and preconceptions which may have been ac-

quired as far back in life as early childhood. It is also

necessary to look at the problem from the broad social

point of view in order not to be deceived by what is appar-

ently true with respect to a single individual or a few

individuals. What seems to be true to a given individual

is often an egregious error. In this respect the phenom-

enon of interest is a striking example of what might be

termed the fundamental paradox of an exchange econ-

omy; to-wit, that what is true for the individual or a small

group of individuals may not be true for the whole of

society. For example, if the members of a pool or "trust"

lower the production of a given good in order to raise

the price, it may enrich them; but if all the producers in

a society should conspire to reduce output, it would not

make them all rich. Plainly they would all be poorer, on

the whole ; for a smaller total production would necessitate

a smaller total consumption and lower average standard

of living. In the same way it is true that transactions

which increase the interest received by an individual may
tend to reduce the total interest earned bv societv as a

whole.

Another difficulty in understanding the nature of in-

terest arises from the careless use of terms and definitions

without anything more than superficial scrutiny of their

logical content. It is necessary to set up careful definitions

having a genuine scientific content; yet in doing so one

inevitably runs counter to long usage in many cases, and

this adds to the confusion and difficulty of comprehension.

Contractual vs. Economic Interest

Two concepts which must be distinguished clearly are

contractual interest (or discount) on the one hand and

economic interest on the other. Contractual interest is
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easily enough understood, for it is a sum of money paid

by one individual (or corporation) to another for the use

of money over a given period of time. It arises from a

loan contract, be it in the form of a simple promissory

note, a bill of acceptance, a mortgage, or a debenture

bond. The difference between contractual interest and

contractual discount is simply the difference between the

payment of a sum in addition to the principal at maturity

and the deduction of a certain amount from the face value

of the principal in advance. If a man promises to pay his

bank $1,000 three months hence, together with interest

from date at eight per cent per annum, he will pay the

bank $1,020 at maturity of the note; and the $20 is the

contractual interest. On the other hand, if the borrower

makes a note promising to pay only the principal sum of

$1,000 ninety days after date, and the bank deducts $20

in advance, paying the borrower only $980 for the note,

the $20 differential is contractual discount. 2 In this work

the term contractual interest will for the sake of brevity

be used to include contractual discount. The two things

are not quite the same, but at any given time the rate of

discount properly applying to a given class of paper is the

same as the contractual rate of interest on that class of

paper. The fact that banks in practice may not apply the

proper rate of discount is of no concern to this analysis.

Economic interest is a much more inclusive term than

contractual interest because it includes the net income

earned by all capital whether borrowed or owned. If there

were no borrowing of money, obviously there would be no

contractual interest. Yet there might be, and probably

would be, economic interest; for capital goods would prob-

2It should be noted that the effective rate of interest is greater where the note
is discounted by $20, and that strictly speaking the bank is charging over 8%
per annum when it discounts the note by $20, because the borrower has the use
of only $980.
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ably yield a net income to the owners. The economic inter-

est would accrue directly to owners, and there would be no

formal payment of interest by borrowers to lenders. In

such a case the recipients of interest might not recognize

it as such. In fact, they would probably call it by another

name; they might label it profit. Yet, it is more scientific

terminology to label this net income (economic) interest,

in recognition of the fact that a large part of it is paid

out as contractual interest in a credit economy wherein

much of the capital is borrowed. Conversely, the payment

of contractual interest generally represents a transfer of

the economic interest of borrowed capital to the lender by

the borrower.

The total amount of contractual interest in dollars has

no other relation to the total amount of economic interest

except the important one that it is difficult for the former

to become greater than the latter. When the former ex-

ceeds the latter in value, the debtor's shoe begins to pinch,

so to speak, because his interest has to be paid out of

capital.

On the other hand, the percentage rate of contractual

interest has a very definite relationship to the percentage

rate of economic interest; and this relationship must be

examined and explained.

From what has been said concerning the nature of eco-

nomic interest, it will be seen that the individual who re-

ceives it in the first instance may regard it as either profit

on commodity capital, or rent of land (immovable cap-

ital). Strictly speaking there is not one economic rate of

interest, for many rates are being earned by various cap-

itals at a given time. One may may make 6% profit on his

capital; another may make 16% ; while still another may
make —10%, i. e., suffer a loss. It is therefore expedient
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to conceive of the economic rate of interest as being an

average of the various rates of net return to capital at a

given time. By analogy, the contractual rate of interest

may be defined as the average rate of interest paid on

loans at the given time.
3

By net return to capital
4

is meant the difference be-

tween gross receipts and cost of production, including in

cost the operating, selling and administrative expenses,

but not contractual interest paid unless contractual inter-

est received is included in the gross receipts. As stated

above contractual interest is a transaction between indi-

viduals and amounts to a transfer of all or a part of the

economic interest earned by a given capital. The users

(borrowers) very properly regard the contractual inter-

est as a necessary expense or cost of production to them.

But the receivers of contractual interest regard it as a

part of their gross income, and for society as a whole the

two items of contractual interest income and expense must

always exactly cancel in their effect on net income. That

being the case, it simplifies the logic of the matter to ignore

both items, excluding the one from income and the other

from the reckoning of cost. Then for logical purposes the

net income of society becomes the difference between gross

receipts from the sale of goods and services
5 and all costs

of doing that business other than financial expense. 6

3The word "average" is used to designate the weighted arithmetic mean.
Thus the "average rate" is the mean effective rate.

4The terms "economic interest," "net income" and "net return to capital''

are used synonymously in this work.
5By a good is meant anything which contains a store of satisfactions and which

can be bought and sold, excluding evidences of property rights, such as deeds,
mortgages, notes, etc. Services are the satisfactions flowing from labor or from
goods.

°On the other hand, as a matter of statistical convenience in verifying capital-
interest theory, it may be more convenient to include interest earned in the
gross income and interest paid among the expenses.
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The Capital Concept

It is an unfortunate circumstance that the word "cap-

ital" has come to be conceived by most students of the

problem as something which cannot be eaten or worn or

used in any way to minister "directly" to the creature com-

forts, as for example, pig iron or a railway tank car.

Most writers since Adam Smith attempt to distinguish

in this way between goods which are capital and goods

which are not capital. The things which do yield creature

comforts "directly," such as bread, butter, clothing, etc.,

are labeled "consumption goods" to distinguish them from

"production goods" or "capital goods" which do not yield

creature comforts. Another side of this putative distinc-

tion is that "consumption goods" are said not to yield an

income, while capital goods do yield an income; the argu-

ment being that since the latter do not yield comfort they

must yield an income to give them any value, while the

former do not have to yield an income because they do

yield comfort. It is not really desirable to make this dis-

tinction between goods in a study of capital and interest,

for several reasons.

In the first place, it is not a scientific distinction. It

does not lend itself to objective evaluation, but yields

widely different results according to the personal whims

of different authors. For example, one writer will include

such durable things as automobiles and household furni-

ture in the category of capital, while another will brand

these things as non-capital, or "consumption goods." One

writer will include private dwellings in capital while an-

other will not. The argument for designating a dwelling
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as capital runs to the effect that if it is rented by the

owner, it plainly yields him an income. If it is occupied

by the owner and thus yields him comfort, it is said to be

capital notwithstanding because it could be rented, and it

yields the owner an income equal to the saving in rent he

would otherwise have to pay. The argument for not in-

cluding a dwelling as a part of capital is that the house

plainly yields a comfort to the owner if he occupies it him-

self, or to the tenant in case the owner rents it to someone

else. Hence it is a "consumption good/' i. e., non-capital.

And so it goes, one argument being about as good as

the other. Hence no really scientific distinction can be

made between goods which are capital and goods which

are not capital. It all depends on the point of view of the

would-be classifier. No scientific treatment of a subject

can be built on taxonomy of such a subjective nature, and

it is best not to make the attempt. For example, no sci-

entific chemistry could be developed if classification of the

elements depended upon the personal prejudices of the

chemist. If an element could be oxygen to one investi-

gator and radium to another, the distinction would be

merely a putative one.

It plainly is not true that so-called "consumption

goods" do not yield an income, the venerated Adam Smith

to the contrary notwithstanding. Bread going into a

workman's stomach is a "consumption good" if anything

is
; yet it assuredly yields the workman an income because

he sells the energy in the bread to his employers by con-

verting it into muscular energy. True, he does not form-
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ally issue a bill of sale for the bread, but he sells it none

the less. The mistake made by Adam Smith lies in his

unconscious supposition that only those goods yield an in-

come which formally enter into a bill of sale. Thus bread

in a baker's shop would yield an income according to some

disciples of Smith, because it is purchased by a customer

who specifies bread in his purchase; whereas bread on a

worker's dinner table is not formally sold as bread and

therefore does not seem to yield an income. It is impos-

sible to accept this distinction, as it leads to incongruous

results. If this distinction were accepted, then tanning

fluid in the hands of a tanner would not yield an income

because the tanner does not formally sell the tanning fluid

as an item in a bill of sale. Instead, he sells hides trans-

formed into leather by chemical reaction with the tanning

fluid. If the tanning fluid does not yield an income, it

cannot be called capital ; but plainly it is capital, as a mat-

ter of common sense. Neither would steel rails on a street

railway yield an income if Adam Smith's putative dis-

tinction be accepted, because they are not commonly sold

as such by the railway. Just the same the rails do yield an

income because they are used to produce a product—trans-

portation—which is sold by the railway company. In pre-

cisely the same way bread on a worker's table commonly

buys him an income because it is used to produce human
energy which he does sell for money, as a general rule.

The alleged differentiation between capital and non-capi-

tal goods will not withstand careful scrutiny.

All goods do yield money income in one way or another

as a general rule, and therefore all goods should be con-

sidered a part of capital. Of course, some goods are trans-

formed into money income more rapidly than other goods,

i. e., they yield their income in a shorter period of time;
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but this is a difference of degree rather than a difference

of kind. Pig iron lasts longer than bread to be sure, but

that does not make the bread any less capital while it lasts.

Some economists also undertake to rule out land from

the capital concept, on the ground that land rent is not a

cost of production, while the interest earned by com-

modity capital is a necessary expense. The argument runs

that capital goods are created by saving the products of

labor, so the laborer must be rewarded for his work and

the capitalist for his saving ; otherwise the capital will not

be forthcoming. On the other hand, it is claimed that land

was created once and for all time by God. Hence the rent

of land is paid to the landowner for the use of something

which does not have to be rewarded to guarantee its con-

tinued existence, i. e., rent is said to be paid for "the orig-

inal and indestructable powers of the soil." By definition

a cost of production is tacitly taken to be something which

necessarily must be paid to overcome human resistance;

hence wages and interest of commodity capital are said to

be "costs," while rent of land is not a cost. This involves

a different conception of cost from that adopted herein;

for in this work a cost of production is not something

which "must" be paid, but simply a payment for some-

thing which as a matter of historical fact was used up
(actually or constructively) to produce the goods sold in

a given period. 7 Under this conception of cost a part of

the contractual rent of farm land is assuredly a cost of

production because a part of it is paid for minerals taken

out of the soil to produce the crop.

7Perhaps there is very little cost of production in the sense of human sacri-

fice, for labor itself yields satisfaction, and most people would be far unhappier
without work—even with a guaranteed living—than they are with work to do
and lots of it. Even wages may not represent a necessary reward to human
sacrifice in spite of the cheap and superficial hedonism of the "classical" eco-

nomics, which assumes that virtually all work—excepting perhaps the first hour
each day—is a detriment and without compensation except for the money in-

come it earns.
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If all the land were utilized by the owners thereof,

then there would be no rent payment (contractual rent)

;

and there assuredly would be no item labeled rent in the

total cost of production. But certain payments for fer-

tilizer to maintain the land might appear in lieu of charges

for the use of the land, and land rent would contribute to

the cost of production under another name. Moreover,

landowners might very well discover each year a net in-

come from the use of their land in the productive process,

just as the owners of commodity capital ordinarily re-

ceive a net income from the use of their commodities. The

owners might label their net income from land "economic

rent;" but it is more properly regarded as just one of the

many kinds of economic interest, quite similar, if not quite

identical, with net income from ownership of commodities.

Thus a piece of land is like a commodity in that it con-

tributes to cost and yields a net income. 8

Land should be included as a part of capital; for it

certainly is an income-yielding good, generally speaking.

If land yields an income to the owner, it certainly is sim-

ilar to commodities in this essential respect. Instead of

separating land out from the category of capital goods, it

should be included with the reservation that the laws gov-

erning the income earned by land may be somewhat dif-

ferent from those governing the income from commodi-

ties.
9 Land may be a special subdivision of capital, but

it is assuredly capital, and the net income from land must

be included in the sum total of economic interest. To
leave it out would be to miscalculate and to create statis-

tical inconsistencies in the observed relation of interest to

capital and to production, etc.

8For further discussion of the relation of land rent to cost and to net income,
see chap, viii, infra.

9Compare chap, viii, infra.
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In conclusion, the only scientific definition of capital

must be all the economic goods in existence at a given

time ; and the total value of all capital at a given time is

the value of all the goods in existence at that time.
10 This

definition was a fairly well established one in economic

theory prior to the time of Adam Smith (circa 1776). It

received the approval of such an outstanding figure as the

famous French economist and statesman, Turgot. It is

extremely regrettable that Adam Smith turned the chan-

nels of thought into the wrong direction with his fatuous

distinction between capital goods and consumption goods.

Accounting Conventions

Net income seems to be a fairly simple concept ; but it

rests on quite a number of purely conventional arrange-

ments. For example, the profit from the sale of a good is,

by accounting convention and "common sense," usually

allocated to the period in which the contract of sale oc-

curs.
11 The good may have been acquired several periods

prior to that in which the seller sells it, but ordinarily

none of the net income is allocated by him to the periods

10The distinction between the "nominal" and the "real" value of capital
should be noted here. By nominal value is meant the value expressed in standard
monetary units, as for example, dollars, pounds, or lire, etc. The "real" value
is supposed to represent the sum total of satisfactions obtainable from the
capital. Because of differences in the dimension of various satisfactions, this

concept is thought to be a meaningless one by some writers (see G. C. Evans,
Mathematical Introduction to Economics). On the other hand, one may give it

some relative meaning if one conceives the "real" value of all capital to be the
total money value adjusted for changes in the general price level. Thus if the
money value doubles at the same time the price level doubles, there would be
no change in the "real" value because the monetary unit would buy, on the aver-
age, only half as many goods in the second instance as in the first. Dividing (i. e.,

adjusting) the money value by an index of prices gives the money value ex-

pressed in units of constant purchasing power. The quotients thus obtained
are, at any given point in time, meaningless ; but over a period of time the vari-

ation in these quotients has some practical significance, and probably is an
index of relative changes in the total satisfactions of society.

"There are exceptions as in the case of installment sales where the profit

is reckoned on a "realized-in-cash" basis and may be distributed over several

periods subsequent to the date of the sales contract.
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preceding the sale. This is purely a matter of expediency

and convention, for in strict logic the profit should be dis-

tributed over the entire interval between date of purchase

and date of sale.

Consider also the conventional nature of handling in-

ventory losses and gains. Assets often appreciate in mar-

ket value before they are sold, but conservative accounting

procedure does not recognize this appreciation as net in-

come until the date of sale. On the other hand, a loss in

market value is often recognized as soon as it occurs.

Another conventionalized procedure is the method of

charging depreciation. If goods are bought more or less

regularly year after year, no depreciation is charged

against them, even though they may be kept in stock for

several years before they are sold (or worn out). 12 They

are carried on the balance sheet among the assets at cost

until the date when sold. Then the full amount of their

cost is charged against the operations of the period of

sale. The result on reported profit is practically the same

as if a share in the cost of each item were charged against

the operations of each period the good is in stock (or in

service) provided the number of units purchased and dis-

posed of is about the same each period. Thus, if railroad

ties last ten years, and the company buys and replaces

ten per cent of its ties each year, the practice of charging

the full amount of the cost of the ties actually replaced in

a given year against that year gives the same result as if

one-tenth of the value of all ties in use were charged

against each year's operations.

If the purchases are highly irregular from year to

year, the two methods of charging cost do not give the

same result, except in the very long run. If, for example,

^Depreciation should be distinguished from a loss in market value.
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the entire stock of locomotives on a railroad is replaced

in every twentieth year, it would make the profits very

irregular to charge all the cost against the period in which

the purchase occurs. To save this situation, one-twentieth

of the cost of all the locomotives may be charged against

each period's operations. This is accomplished by charging

an expense account called "depreciation" and writing off

part of the value of the locomotives by an equal credit to

"reserve for depreciation."

Consider once again the arbitrary nature of the usual

methods of dating costs: When goods are actually sold,

then, the expenditures incurred to produce and sell them

are charged as costs against the sales in order to compute

the net income for the period of sale. The practice is, in

effect, to translate the actual date of cost, which is the

date of purchase, to a hypothetical date, which is the

date of sale. The direction of translation of purchases

into cost is forward in time, because the time of sale must

perforce be subsequent to the time of purchase. Of course,

in the case of an item of merchandise bought and sold in

the same period, there is no translation in time at all. But

there will be a forward translation in the case of an item

of merchandise which is bought in one period and carried

over as inventory into the next, or subsequent periods.

The same translation usually occurs in the case of so-

called "fixed" assets; for the depreciation item of cost may
represent an actual expenditure, or purchase, made many
years in the past. To state the matter succinctly, the

"costs" of doing the business of a given period are simply

a part of the purchases of that period plus a part of the

purchases of earlier dates.

Of course this is a purely conventionalized way of de-

fining cost. One might with considerable logic define the
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present rate of cost or expense as the current rate of pur-

chases. Such, indeed, was the conception of cost implicit

in primitive, "single-entry" systems of accounting. How-
ever, the double-entry system requires present costs to be

identified with expenditures made for goods now being

sold rather than with current expenditures. It is only

when such conception of cost is adopted that net profits,

which are the difference between sales and cost, will be

equal to the increase of capital valued at cost. Standard

accounting practice requires profits to be identical with

increase of capital and has found it necessary to adopt a

definition of cost leading to this identity.



Chapter Two

DYNAMIC CONCEPTION OF SAVING
AND INVESTMENT*

The Need for New Concepts

Prevailing concepts of saving and investment give rise

to much confusion of thought and make it almost im-

possible to develop a really respectable theory of capital.

They have this effect chiefly because they do not recog-

nize some important differences between the individual

and the social point of view. A given concept may have

some significance from the point of view of an individual

yet be meaningless for society as a whole. It is the pur-

pose of this} chapter to expose some of the fallacies in the

logic of prevailing or "orthodox" conceptions of saving

and investment, and to suggest some substitute definitions

which would seem to be superior for the analysis of com-

plex social phenomena.1

The proposed new definitions are designed to apply

only in an exchange economy, where all goods are pro-

duced for sale rather than for immediate personal use.

Admittedly they would have no significance in a feudal

*The author wishes to acknowledge his indebtedness to Mr. E. A. Gaumnitz
of the Minnesota Unemployment Commission for pointing out that the rate
of saving as given by formula (11), infra, is not necessarily equal to the rate
given by formula (12). The author wishes also to thank the editors of The
Southern Economic Journal for permission to reprint this chapter, which orig-

inally was published as an article, in vol. V, pp. 27 ff.

*It is a matter for regret that Mr. J. M. Keynes has recanted his earlier

apostasy and returned to orthodox faith in the necessary equality of saving and
investment. He was on the right path, in the belief of this writer, when he de-
veloped his thesis concerning the difference between saving and investment, as
contained in his Treatise on Money. The reader will note there is a loose sim-
ilarity between the distinctions formerly made by Mr. Keynes and those
developed in this chapter.

17
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or household economy. They are adapted to a given kind

of economic universe—the kind that is closely approx-

imated bv anv great modern nation.

The word "orthodox" was written above in quotation

marks not so much in derision as in recognition of the fact

that its meaning is somewhat equivocal. There really is

insufficient uniformity of thought as to the definition of

the terms under discussion to permit a distinction to be

made between the accepted and unaccepted articles of

faith. The prevailing definition of each term must be

found in a composite picture or a modal construction of

competing concepts which have more or less in common.

The orthodox interpretation of saving stems from cer-

tain popular notions, and it will be helpful to expose the

fallacy in some of these common sense ideas as a pre-

liminary step. Such exposure will enable one to see very

easily the startling differences which can develop between

the individual and the social point of view.

Some Popular Notions

A great many people of small economic education con-

ceive the action "to save" to consist quite simply of spend-

ing less money than they receive as income. They do not

own securities or so-called productive assets, and they con-

sider their accumulated savings to be equal to the store of

money they have retained out of their gross income, which

last is, for them, equal to their wages and salaries plus

interest at the savings bank. They reason that a dollar

taken in and not spent is a dollar saved. If these people

were algebraically minded they would define their in-

stantaneous rate of saving in the following terms: Let
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Zi(t) be the rate of receipt of gross monetary income by

the ith individual in dollars per interval of time at the

moment t, while X
v
(t) is his corresponding rate of ex-

penditure. Then if o/t) is his rate of saving it would

be given by

*.(*) = Zt (t) - Xt (t), (1)

which is the difference between rate of income and rate

of expenditure, or the rate at which the individual is

storing money in the bank or in a private cache.
2 Apply-

ing this definition of saving to all the members of society

yields the formula

c(t) = So?, Ct) = 2Z,(t) - SX,(t) (2)

where a(t) is the instantaneous rate of saving by society

as a whole. This conception of saving seems to be quite

logical regarded from the individual point of view, and,

indeed, for a given individual in the stated circumstances

it does have a very real meaning: the greater the rate of

saving by an individual the greater the rate at which he

is providing for his future wants.

On the other hand this fairly popular conception of

saving explodes into thin air when applied to all the in-

dividuals of a closed economy, as in formula ( 2 ) . This

becomes apparent just as soon as one stops to consider

that for society as a whole the spending rate must always

be exactly equal to the rate of receipt of gross monetary

income. Every dollar received by some one person at a

given time or in a given period must be expended by

some other person or persons, including corporations and

governments among the persons. Hence the rate of sav-

2When an individual spent more than his gross income he would make a nega-
tive saving, for he would deplete his store of money. Negative saving is taken
care of by the algebraical sign of the formula.
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ing by society as a whole as given by the popular notion

under examination must always be just nothing at all,
3

viz..

a(t) == 2Z,(f) — SZ,(t) = (3)

If the orthodox definition of "income" be substituted

for gross monetary income in this formula then the rate

of saving becomes equal to the difference between so-

ciety's rate of "income" and its rate of total expenditures.

Orthodox theory commonly conceives "income" to be

wages and salaries plus the net return to capital. This

quantity is obviously much smaller than total expendi-

tures and the amended formula for saving becomes al-

ways a negative quantity, which is just as absurd as that

it should be always nothing at all.

Orthodox theory does not utilize this crude popular

notion of saving but it does adopt a conception which is

a kind of first cousin thereto, and which is just as treach-

erous although more subtile.

Orthodox Definitions

The typical interpretation of the verb, "to save," is

rendered in orthodox economies by the phrase, "to spend

less than all of one's 'income' on consumption goods/' It

will be noted that the onlv difference between this and the

(amended) popular conception lies in the addition of the

italicized words. These few words do change the logic

considerably but not enough to render the definition con-

3It may be wondered how the money supply of society ever increases if the

rate of gross monetary income must always equal the rate of gross expenditure.
The answer is, of course, either by gold mining operations or by way of bank
loans. A gold miner does not add anything to his monetary income until the

moment he sells gold to the government and at that instant the governments
expenditure of money for the bullion equals the miner's receipt of money.
When a person takes out a loan at the bank he sells his note for a deposit, there-

by increasing the money supply; at the same time the bank buys the note; so

again gross receipts equal gross expenditures.
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sistent with the orthodox conception of the noun, (ac-

cumulated) "savings," whereby the noun is held to be

equivalent to the total value of capital on hand. A dollar

saved is a dollar added to capital, the argument runs; so

the money value of present capital equals accumulated

(net) savings, also measured in dollars. In other words,

the saving rate is held to be equal to the rate of accumu-

lation of capital, or rate of increase of capital. The ortho-

dox conceptions can be stated quite clearly with the aid

of simple algebra. Let a represent the rate of saving by

society as a whole, measured in monetary units, while I

stands for the rate of receipt of "income," N is the rate

of expenditure for consumption goods, and i|) is the rate

of increase of capital. Then orthodox theory states that

these two simultaneous relations obtain:

o = I — N (4)

a = i\ (5)

As stated above, I is equal to wages and salaries plus

net income to capital. But for society as a whole the rate

of net income to capital must be equal to the rate of in-

crease of capital at any given moment, as indeed it must

also for an individual. It is a first principle of accounting

that the net income shown on the profit and loss statement

must equal the gain in capital value shown on the balance

sheet. Hence the rate of receipt of "income" of all the

people is equal to their rate of receipt of wages and sal-

aries plus the rate of increase of their capital. Algebra-

ically speaking, if W is the rate of receipt of wages and

salaries then it must be true that

I = W + ifc (6)

whence it follows by substitution in (4) that

—

a = W + i|> — N. (7)

Things equal to the same thing must be equal; hence if
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orthodox theory is self-consistent formula (7) must equal

formula (5), viz.,

W + ty
— N = i|>. (8)

That is to say

W — N. (9)

Self-consistency in orthodox theory therefore requires

that the wages and salaries of all people taken together

must equal their expenditures for consumption goods.

The orthodox theorist must therefore as a logical necessity

do one or more of three things: either (a) shoulder the

burden of proving that formula (9) is a true statement

or (b) abandon his definition of saving or (c) renounce

his contention that saving equals the increase of capital

as stated by formula (5) .

Choice of the first course would seem to present in-

superable difficulties as a matter of deductive logic. It

would seem impossible to demonstrate from any a priori

considerations that the total rate of expenditures for con-

sumption goods by all the people (including capitalists

as well as workers) must equal the wages and salaries

paid the workers. Even if it could be shown that the two

magnitudes tend to be equal as a matter of statistical rec-

ord this result would depend upon a more or less arbitrary

delimitation of the category of "consumption goods."
4

The best line of theoretical reorientation would seem

to lie in a combination of the alternatives (b) and (c)

just mentioned. It is not necessary or even necessarily

desirable that saving be so denned that it will equal the

increase of capital, and this contention may be rejected

as well as the orthodox definition contained in formula

4As a matter of fact in the years 1919-21, 1925 and 1932 the average annual
total of wages and salaries in the U. S. was $37,643 millions, while the average
annual total expenditure on consumers goods was $61,568 millions. C/\ R. R.
Doane, The Measurement of American Wealthy pp. 49 and 67.
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(4). Once the dubious contention of formula (5) is

abandoned there does not seem to be any particular ad-

vantage in retaining the definition given by formula ( 4 )

.

In setting up new concepts the best procedure would seem

to be to require (a) that the act of saving be given a defi-

nition which is loosely similar to popular usage, but which

has a formula that is significant for society as a whole,

(b) that the noun, "savings" designate the value of ac-

cumulated saving over a period of time, and (c) that the

relationship existing between saving and other economic

variables be determined by inductive investigation where

it is not apparent from the logic of the definitions. The

inductively established relationships should be labeled

frankly as such, and be treated as working hypotheses

rather than inexorable principles.

Dynamic Conception of Saving

In conformity with this line of procedure the act of

saving might very well be defined as a reduction in the

rate of turnover of goods, or what is about the same thing,

an increase in their period of turnover.
5 By this definition

an individual saves when he performs an act which de-

creases the turnover rate of certain goods, and the money
value of his rate of saving is measured by the product of

the decrease in rate of turnover multiplied by the money
value of the goods affected. A simple illustration should

make the meaning of this definition quite clear. Suppose

an individual has a capital worth one million dollars, in

the form of merchandise having a rate of turnover of

5The period of turnover as here conceived is not the Austrian "period of
production," but rather what some writers have termed the "period of invest-

ment," i. e., it is the elapsed time between the date of purchase of a given good
by a given individual and the date of its actual or constructive sale by him to
another individual. A constructive sale occurs when an asset is worn out or
used up in the production of other goods. Fixed assets have constructive periods
of turnover which are subject to variation depending upon intensity of util-

ization etc.
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thrice per year at the beginning of a certain year. Sup-

pose during the year the owner puts the money received

from the sale of his merchandise into a more slowly mov-

ing type of material, so that by the end of the year the

rate of turnover of his capital has been reduced to once

per year. Then the yearly rate of saving of the merchant

for the given year would be two million dollars per year.

The rate of turnover was reduced in a year from thrice

per }^ear to once per year, or twice per year. This multi-

plied by one million dollars gives a yearly saving of two

million dollars per year. The algebraical statement of

this concept is equally simple. Let a{ be the saving rate of

a given individual, while Y{ is the market value6 of his

capital. Let B { be the rate of turnover of his capital and

let B{ represent the rate of change of B t . Then the in-

dividual's rate of saving is given by the formula

Gi = —BIY, (10)

When Bi is positive there is negative saving because

the rate of turnover of goods is increasing. Hence the

rate of positive saving is given by placing a negative sign

in front of B{ and multiplying by Yit In the example

just given B( was —2. Placing a minus in front of this

minus and multipying by one million dollars gave a posi-

tive yearly rate of saving of plus two million dollars per

year.

The rate of saving for society as a whole is of course

the sum of the rates for all people, i. e.,

a = -22J/F* (11)

A more useful expression for a may be developed

with the aid of one or two statistical assumptions. Let Y
represent the sum of the (market) values of all the goods

"The reason for selecting market value rather than cost value is shown in the
next footnote.
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in existence in a society, so that Y = 2FV Let R rep-

resent the average rate of turnover7 of all goods, and R'

the rate of change of R. Then it can be shown that the

total rate of saving for society as a whole can be written

as follows :

8 _ . __
,

a = —R'Y (12)

In other words the money value of the rate of saving

for society as a whole is equal to the rate of change in the

average rate of turnover of all goods with the sign re-

versed multiplied by the total value of all wealth. Since

the average rate of turnover fluctuates up and down it

should be obvious that the total rate of saving will have

both positive and negative values, being positive when R
is declining and negative when R is increasing.

At first glance this definition may seem rather stilted,

but in its essence it is quite simple, and it really states in

a precise way the idea lying covered up in the incon-

sistencies of both the popular and the orthodox definitions

7The average rate of turnover R is here conceived to be a weighted arith-

metic mean of the several rates at which goods are being turned over at the

moment t. If R4 is the rate of turnover (in times per period) of the item of

wealth F*, while Z i is the rate of sale per period of this item of wealth (in

dollars per period) then by definition, since Y
h

is valued at market or sales

price,

*' = t: (i)

Let Z r=
y2iZ i rz the total rate of sales of society as a whole. The average

rate of turnover R is then given by the formula:

T? IiRjY i S (Z,,/ F,) Y, 2Z.,, Z^ ....

~ 2F t
" 27, ~ SF, ~ Y V ;

In logic a fixed asset is sold constructively as it is charged to depreciation
account, and the rate of turnover is given by the reciprocal of its length of life

(neglecting salvage). In logic the rate of depreciation charged against a ma-
chine should be considered a constructive rate of sale of the machine and an
equal number of dollars should be substracted from the rate of sale of the
finished product to obtain the rate of turnover of the finished product. Mathe-
matically the same result is reached by summing the actual sales—ignoring
constructive items—and dividing this sum by the sum of all wealth, including
fixed assets, as in formula ii.

The proof is given in a mathematical ppj)endh;„to this chapter.

'

1
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criticized above. When people as a whole "save" in the

popular sense of placing a larger part of their cash in a

savings bank they slow down the rate of turnover of the

total money supply. This will in turn reduce the rate of ex-

change of goods9 and register a saving by formula (12)

.

It is a foolish criticism of this statement to exclaim, "Oh,

but the money will not remain unspent in the savings

bank, for it will be borrowed and spent for capital." The

point is, if people as a whole (corporations and other arti-

ficial persons included) are in the mood to put a larger

fraction of their money away in non-demand deposits,

then ipso facto they will not on the whole be in the mood
to borrow money and spend it.

Ity similar reasoning it may be shown that if people

save in the orthodox sense of the word they will probably

cause a saving as defined by formula (12). As stated

above, the saving rate in the orthodox sense is that part

of the "income" rate not spent for "consumption goods."

The part of income not so spent must be either (a) spent

for "production goods" or (b) loaned to others, i. e., spent

for notes and securities, or (c) not spent at all. The effect

of not spending at all is of course to cause a saving as

defined in formula (12), for reasons just explained.

The effect of lending to others is indeterminate, depend-

ing on what the others do with the money. Buying "pro-

duction goods" rather than "consumption goods" will

probably decrease the average rate of turnover of all

goods because production goods are likely to be heavy

9This statement assumes the rate of turnover of money is highly correlated
with the rate of turnover of goods, which is not conceded by some economists.
The late Professors Davenport and Gide are among the authorities who sup-
ported the writer's view that the two rates of turnover are positively correlated
in high degree. On the other hand Mr. A. W. Marget insists they do not have
to be correlated at all. Mr. Marget explains the reason for his belief by saying
"a sandwich maker can cut the bread more thickly without thickening the slices

of cheese that go between." Cf. his article in Journal of Political Economy,
XL, 289 ff.
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materials such as buildings or machinery, which turn over

more slowly than most consumption goods.

There is this important difference, however, between

the definition of saving given by formula (12) and the

orthodox definition; namely that the proposed new for-

mula does not depend, as does the other, upon individual

prejudice in its application to concrete data. The new

formula does not require that dubious distinctions be

drawn between those things which are ''production goods"

and those which are not.

An even more important difference between the ortho-

dox definition and the proposed substitute is to be found

in their time dimensions. By the orthodox conception the

rate of saving, is measured in units of a single time dimen-

sion, for it is held to be that part of "income" not spent

for consumption goods. The "income" is of course so

many dollars per time interval and that part not spent

for consumption will also have a single time dimension.

By contrast formula (12) measures the rate of saving in

units having a double time dimension. The term R gives

the rate of turnover in times per unit of time, say per

year, while the derivative R' gives the rate of change of

R in times per year per year. This multiplied by Y dollars

gives jR
rY dollars per year per year. From the point of

view of popular comprehension it must be admitted that

this double time dimension is a handicap. On the other

hand this technicality should be no stumbling block for

professional economists. The advantage of the additional

time dimension lies in the fact that by virtue of its pres-

ence one is able to consolidate the theory of capital with

the theory of business cycles on a rigorously logical basis

and thereby to achieve a truly dynamic system of thought

which will do all that static systems can do, and much
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more besides. Some preliminary steps in this direction

are given at the close of this chapter.

According to the dynamic formula for rate of saving,

accumulated savings will have a single time dimension,

being expressed as so many dollars per period of time.

Accumulated savings represent the net change in eco-

nomic activity produced by saving during the period of

time for which the accumulation is made. 10

It should be noted that the act of saving tends to pro-

duce a decline in the rate of business activity, and if

practiced generally will in fact produce a depression un-

less the effect of the saving is overcome by other factors.

No doubt this is the sort of thing Mr. H. G. Moulton

had in mind when he exclaimed in one of his early papers,

"Universal thrift is a fallacy." Here, indeed, is a tragic

illustration of the paradox of an exchange economy. The

individual who allows his income to accumulate in bank

is trying to build up his own wealth, but this saving on

his part will tend to reduce the flow of money and tend

to destroy the prosperity of others. Some further aspects

of this dilemna are disclosed following the discussion of

the term, "investment," to which attention must now be

given.

Dynamic Conception of Investment

As with saving, so with the word, "investment." It

has been mangled and obfuscated by generations of super-

ficial thinkers. In some books "investment" is used to

designate the purchase of stocks, bonds and notes, but

this conception is of little value to a broad study of eco-

If 8(t) is the value of savings accumulated over the period t — A to t, then

S(t) - I a(t)dt -I -Y^Ldt =1 -YR'dt (iii)

J t-A J t-A dt J t-A
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nomic relationships because it signifies a bookkeeping

transaction which invariably cancels out for society as a

whole. So conceived the word indicates merely a transfer

of purchasing power from one person or corporation to

another person or corporation and it does not convey any

precise idea as to what happens to total purchasing power

or its rate of flow. Presumably when security sales are

active business is good and vice versa; but this is not in-

evitably true. The purchase of corporate stocks and bonds

will tend to concentrate purchasing power, and this con-

centration probably affects the amount of total business

transacted, but the naure of this effect is an ambiguous

one in the short run at least. It is desirable to have a for-

mula for investment which has a definite relation to fluctu-

ations in business activity in the short run as well as the

long run.

Another undesirable conception of investment is that

by which it is defined as "the expenditure of income for

production goods." This concept is objectionable for at

least two reasons. In the first place it requires that a very

crude and brutal dichotomy be performed on the body

of a nation's wealth, dividing it into one part which is

"productive" and another part which is "consumptive.

"

The semasiological objections to such differentiation have

been argued by the writer elsewhere and need not be re-

peated here.
11

In the second place, it is undesirable to define invest-

ment as the purchase of production goods out of "income"

because so to do would give it only a single time dimen-

sion, and make it non-homogeneous with respect to the

dynamic definition of saving, which has a double time di-

mension. It is highly desirable that the two terms have

lx
Cf. Capital and Interest, pp. 29-30.
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the same dimensions in order that their values mav be

compared.

The most useful way to define investment is to make

it mean what people vaguely have in mind as a general

rule when they use the term; namely, the purchase of in-

crements of wealth,
12 This definition would make a dis-

tinction between the replacement of wealth on the one

hand and investment on the other. Expenditures of money

made for the restoration of values destroyed in the pro-

ductive process would be counted as "replacements,"

while expenditures made for incremental or "new" wealth

would be considered "investments." No distinction, how-

ever, would be made between "production goods" and

"consumption goods." The purchase of any kind of new
wealth would be investment. This because the purchaser

of a so-called "consumption good" who pays the manu-

facturer a profit is increasing the wealth of the nation

just as surely as the manufacturer of a so-called "pro-

duction good" who pays another manufacturer a profit

on raw material sold by the latter to the former.

Moreover, the proposed dynamic definition of invest-

ment does not require the identification of specific kinds

of wealth as the "new" kinds, for the "new" wealth is

simply that part of the value of every good which is just

coming into being by virtue of its sale at a profit.

The formula for investment will admit the possibility

of negative values and will take care of them by virtue

of its algebraical sign. This is true because any decrement

of wealth would be recorded as a negative investment

when registered by the sale of property at a loss.

It is not difficult to devise an algebraical formula for

12The definition might just as well read, "the sale of increments of wealth"
but in deference to competing conceptions, the emphasis on buying rather than
selling is retained.
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the instantaneous rate of investment of society as a whole.

Let y represent this rate while, as above, Y is the total

value of all wealth valued at the market price, and B is

the average rate of turnover of all wealth. Then the rate

of change in total wealth, which is the rate at which new

wealth is being created
13

in a progressive society can be

designated by Y'. In the language of such symbols the

formula for rate of investment is given by

—

Y = F'JB (13)

The rate at which new wealth is coming into being, Y\
multiplied by R, the rate at which the new (and old)

wealth is changing hands per period of time, gives the

rate at which people are buying new wealth, i. e., the rate

at which they are investing.

It now becomes clear that the terms investment and

saving are homogeneous in the respect that both have a

double time dimension. If a yearly time interval is used

the rate of investment is properly stated as so many
dollars per year per year. For example, if new wealth is

being created in a closed economy at the rate of a billion

dollars a year, and if that wealth is changing hands on

the average twice per year then the people as a whole are

investing at the rate of two billion dollars per year per

year.

Some Mathematical Relationships

The rate of investment does not have to equal the rate

of saving either as a result of mathematical necessity or

because of economic considerations. On the contrary, sav-

ing and investment as defined in this chapter can be equal

13If the student objects to this statement on the ground that an increase in Y
may mean only a rise in the price level, he is welcome to mentally "deflate" the
dollar values by an index of the price level, and read on, doing the same of
course with respect to all other terms which involve money valuations.
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only when there is no change in the rate of total business

activity. This follows from the fact that the rate of

change in business activity is exactly equal to the differ-

ence between saving and investment. Stated in alge-

braical terms this means that

Z' = YE — (—BY) = y — 0, (14)

where Z' is the rate of change in Z, the money value of

the rate of total transactions.
14 In other words perfect

stability in the value of total business transacted would

require that saving and investment be equal at all times.

It should also be clear from formula (14) that when sav-

ing is positive and greater than investment the value

of Z' will be negative and business activity will be decel-

erating. It will be accelerating only when people as a

whole invest positively at a greater rate than they posi-

tivelv save—or else invest negativelv <it a smaller rate

than they are negatively saving.

Neither the rate of saving nor the rate of investment

is equal to the rate of appreciation of wealth. Neither is

even the same kind of magnitude as the rate of appre-

ciation of wealth, for saving and investment both have a

double time dimension while the rate of appreciation of

wealth has only one. But the relationship between the

three terms may be given an exact formulation, e.g.

—

Yf = (Z' + o)l/R, (15)

where I
r/

represents the rate of growth of wealth. This

means Y f

is equal to the product of the reciprocal of the

average rate of turnover multiplied by the sum of the

rate of saving and the rate of change in total business

activity.

14Simple differentiation of Z produces this result:

dZ d(RY) dY „ / dR v \
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APPENDIX

Proof of the theorem that

^R' tY t = R'Y (iv)

under certain statistical conditions.

By definition

Z< = R iY l (v)

Hence 2R\Y t
- 2Z' t - 2Y\R4 (vi)

where Z\ — L and Y\ = i, t representing time.
dt dt

Hence also XR\Y t
- Z' _ 2 (£)*. m

Y'
I^t P* == -y— , the percentage rate of interest earned by a given in-

dividual's wealth, and let P — ——* , where N is the number of wealth own-
N

ers in a society. Also, let Z = _—L = —
N N

Then P, = P -f d
s

(viii)

Zi = Z -\- ei (ix)

Substituting in (vii),

2R'«F« = Z' _ 2P
t
Z< (x)

= Z' - 2(P + d«) (Z + «i) (xi)

— Z' — NPZ — ^diti (xii)

It is safe to assume there is no correlation in society as a whole between P {

and Zt . This assumption does not require that there be no variation at all in

the rate of interest earned by various capitals, but rather that such varia-

tion as may exist shall be uncorrelated with the amount of business done by

the millions of capitalists. With the benefit of this assumption the last term

of (xii) becomes equal to zero, and it reduces to

—

2P'
t
F

; = Z' - NPZ (xiii)

~ Z- PZ (xiv)

But Z z= RY, as per formula (ii) in footnote (7).

Hence R'Y — Z' — Y'R —Z' — Zj^ (xv)R'Y — Z' - Y'R —Z'

Y' dY 1 d^Yi 1

Y dt Y dt 2F*

= z(g±\i( \\-i

However ± = iii ± - u
^; « _L_ (xvi)

"j IV, (xvii)

2F«
ZPiY,

(xviii)
2F,

the i

earned by various capitals weighted by the value of the capitals. It is safe to

Y'
In other words — is equal to the arithmetic mean of the rates of interest
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assume there is no correlation between P t and Ft throughout the whole of

society. Notwithstanding a few spectacular cases where a big monopoly reaps

unusual profits, it is probably true that there is no tendency for the per-

centage rate of profit to increase with the amount of capital invested. When
there is no correlation between a variable and its weight the weighted arith-

metic mean is equal to the simple arithmetic mean. Hence,

II - I^-i = P, (xix)

and by substitution first in (xv), then in (xiv),

R'Y - Z' _ PZ - 222'iF*. (xx)



Chapter Three

INDUCTIVE EVIDENCE ON SAVING
AND CAPITAL FORMATION

Measurement of the Average Rate
of Turnover of Goods

An index of the average rate of turnover of goods

could be obtained by dividing an index of the money

worth of all wealth—valued at the market—into an index

of total payments for goods and services; but alas, the

needed divisor is lacking. Annual indexes of total wealth

are available, but these are based upon accounting records,

and therefore yield valuations at cost less depreciation

rather than at the market. If the amount of total wealth

valued at cost followed some simple pattern with respect

to time, such as a compound interest curve, it would be

easy to calculate the market value from a knowledge of

the cost value in case the average period of turnover were

also known. 1 But where this period is not known, and

XA perfectly general formula for y(x), the value of all wealth at cost less

depreciation at the moment x, is given by

: r*<y(x) = I Z(t)dt, (i)

where Z(t) is the instantaneous rate of total sales of goods and services and
K is the average elapsed time from the purchase of a good until its sale (con-
structive or actual) by the buyer. The truth of this statement is demonstrated
in the next chapter. If Z(t) is increasing at a compound interest rate of p,
and K is sensibly constant, then y(t) will also be an exponential and y(x)
will be given by the formula, p x

y(x) = / <*e
pt dt. (ii)

Jr-K
The average rate of interest on all wealth will be p. Hence the market value
of total wealth will be found by allowing the cost value to appreciate at the
rate p from date of purchase to date of valuation, viz.

—

Y(x) = I ae**. e»<*-'>dt, (iii)

Jr-K
where F(x) is the market valuation at time x. This reduces to

Y(x) = Kae*T = KZ( X )
(iv)

In this case K turns out to be the reciprocal of R, since in any case Y(t) =
Z(t) I R(t), as a matter of definition. In general 1/R is the period for
which all goods are being held between purchase and sale, while K is the
period of time for which those now being sold have been held.

35



36 Dynamic Theory of Wealth Distribution

where the pattern of behavior of wealth is a complicated

one—as it is from year to year in practice—it is impossible

to write an equation connecting cost and market values.

All these difficulties prohibit the measurement of short

run fluctuations in R by direct methods, and they would

likewise prevent the measure of saving and investment

—

both of which involve the term R—were it not for the

fact that it is possible to calculate the behavior of R by

indirect methods. At least this can be done within the

limits of accuracy of certain deductive reasoning. More
precisely, it is possible to make reasonably good estimates

of R because it can be shown that variation in the average

rate of turnover of all wealth must be directly propor-

tional to variation in the rate of turnover of money.

To be sure, this is a theorem about the validity of

which there is considerable disagreement, but no very re-

spectable reasoning has been done to date on either side.
2

Most of the discussion consists of the loosest kind of argu-

ment by analogy which is, of course, no proof at all. In

an appendix to this chapter the writer has given a mathe-

matical demonstration of why the average rate of turn-

over of wealth must vary (in the short run) under the

stated conditions in direct proportion to fluctations in the

average rate of turnover of money.

With the benefit of this theorem it becomes possible

2For an admirable .statement of various arguments for and against this

principle see Professor Marget's article, "Velocity of Circulation of Goods,"
Journal of Political Economy, Vol. XL, p. 289. Compare also his "Statistical

Measurement of the Velocity of Circulation of Goods," Quarterly Journal of
Economics, Vol. XLVII, p. 1. Such formidable authorities as Gide and Daven-
port strenuously supported the writer's view that the variation in rate of
turnover of goods is proportional to that of money. Gide went so far as to

say that the two "velocities" (i.e., rates of turnover) should both be ignored
in cycle theory because they always cancel one another by the similarity of
their behavior. This is an extreme view but it offers a healthy contrast to the
average cycle theorist who chooses to ignore only one of the two; namely, the

velocity of goods.
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to measure the rate of change in rate of turnover of goods

indirectly by computing the rate of change in the rate of

turnover of money, for which computation the necessary

data are available. It also becomes possible to express

both the rate of saving and the rate of investment in

terms of the quantny of money and its rate of turnover,

and thereby facilitate their statistical evaluation. These

new expressions for saving and investment can be reached

from the following algebraical considerations

:

By definition R, the average rate of turnover of

wealth, is equal to Z, the rate of sale of goods and serv-

ices divided by F, the value of all wealth at market prices.

In symbols

—

Z = YR. (1)

If V is used to represent the average rate of turnover of

money (including bank deposits as well as currency),

then Z = MV, and substitution in formula (1) gives,

MV = YE, (2)

Since V = RX, where A, is a constant, as shown in the

appendix, one may write,

Whence MRX = YR, (3)

MX = F. (4)

Since X is constant the rate of change of Y is equal to X

times the rate of change ofM, viz.,

ur = y'
. (5)

where Mr

represents the rate of change of the quantity

of money in circulation, and F' represents the rate of

change of all wealth.
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Formula (5) is in itself exceedingly important to the

student of statecraft and central bank policy because it

shows that in the short run the total appreciation of wealth

is equal to the increase in the quantity of money in cir-

culation multiplied by a constant. But increase in wealth

is practically synonymous with profit ; indeed if all wealth

be regarded as capital—as it should be regarded—then

as a matter of elementary accounting total profits are

exactly equal to the gain in value of all wealth.
3 Hence

the amount of money profits earned by society as a whole

is completely determined by the rate of expansion of the

money supply, which is in turn largely governed by the

rate of expansion of bank credit. People on the whole

cannot make a dollar of profit if their money supply is

stationary, no matter how much they may increase their

physical output of goods and services. With a stationary

money supply every dollar of profit made by any given

person must be canceled by an equivalent loss suffered

by some other person or persons, natural or corporate.

It should also be noted that where all wealth is treated

as capital the rate of appreciation of wealth is also the

same thing as the rate of formation of capital values.

In such case the money value of profits, appreciation of

wealth and capital formation are all equivalent and are

all completely determined by variation in the money

supply.

The right hand side of equation (5) may be multi-

plied by R and the left hand side by V/\, which is the

equivalent of R. This yields the formula

—

M'V = Y'R = y. (6)

Thus the rate of change of the quantity of money in

\

3Of course both the profits and the wealth must be reckoned on the same
basis, i.e., either on cost or at the market.
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circulation multiplied by its rate of circulation is equal

to the money value of the rate of investment. This pro-

vides a practicable formula for the statistical measure-

ment of investment in any country where data are avail-

able showing the money supply and its rate of turnover.

Differentiation of formula (2) shows that,

M'V + F'M = Y'R + R'Y, (7)

where V is the rate of change in the rate of turnover of

money and the other terms have the meaning assigned to

them previously. Subtracting the terms in (7) which are

shown to be equal by (6) leaves the result:

V'M = R'Y = —a. (8)

Thus the money value of the rate of saving may be meas-

ured by multiplying the rate of change in the rate of

turnover of money by the amount of money in circula-

tion.

Approximation Formulae for Saving and Investment

One may obtain data on the quantity of money in cir-

culation in the United States from the publications of

the Federal Reserve Board. Here one may find the total

deposits of all banks (adjusted for interbank accounts)

and also the amount of currency in circulation. Since the

advent of the "New Deal" the sum of these two variables

is exactly equal to the money supply available for pur-

chase of goods and services. Prior to that date the series

labeled "currencv in circulation" is not exactlv what it

seems to be because it includes some gold not in actual

circulation. However, the discrepancy is slight in com-

parison with total deposits and may be ignored.
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The rate of turnover of money in exchange for goods

and services may be obtained by dividing the quantity

of money in circulation into a series showing total pay-

ments for goods and services, i. e., total expenditures

of money excluding transactions in securities and other

property rights and speculations on the commodity ex-

changes. Mr. R. It. Doane has compiled an annual series

showing total payments for goods and services in this

country for a considerable period of years prior to 1933,

and the estimates of velocitv of money used in this studv

have been based largely on Doane's data.
4

Doane's data on money payments are, of course, an-

nual totals for the respective years. In order to calculate

V one must have the instantaneous rate of expenditure

on the same dates at which the observations are taken on

the money supply. The observations on the money sup-

ply were taken as of June 30 of each year; that is to say,

in the middle of the year. An approximate estimate of Z,

the rate of payments at the middle of any year, is given

by straight line interpolation between Doane's cumulative

datum for the previous calendar year and the datum for

the current calendar year. Dividing this estimated rate

by the corresponding figure for money in circulation gives

V, the rate of turnover of money in exchange for goods

and services as of the middle of the current year.
5

4C/. The Measurement of American Wealth, p. 39. Mr. Doane has informed
the writer that he expects to bring this valuable series down to date in the

near future.
5In point of fact one further adjustment was applied to Doane's data. From

certain comparative data it seems that the estimates made by Doane are con-

sistently too low, due to the fact that in all of his categories certain items of

the statistical universe escaped his observation. Accordingly each figure in

his series was raised by 25%. This manipulation does not affect the direction

of movement of the velocity of money series and therefore does not affect

the algebraical sign of the estimates of saving based on the velocity index.

In other words, the rate of saving would be positive (or negative) at the same
periods of time if it were estimated without the 25% adjustment of Doane's

original data.
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The next step is to take the derivative of V, i. e., to

estimate its rate of change. The formula selected for

estimating this derivative is a very simple one, which may

be designated as LV, to distinguish it from V of which it

is a good approximation. 6 Since tV is only an approx-

imation to V\ it is desirable to multiply the term not by M
itself to compute the rate of saving, but by r\M, a function

of M which is an approximation thereto.' Hence the

statistically estimated rate of saving becomes,

a = —^Vv\M (9)

Estimates of the annual rate of saving derived from

this formula are shown in Table 1.

The money value of the rate of investment may be

appraised by use of a formula analogous to formula ( 9 )

.

The derivative M' is approximated by y/, and T[V is sub-

stituted in place of V itself in formula ( 6 ) , for reasons

explained in a previous footnote. The estimated rate

of investment becomes

y E= £Mr|V (10)

6£/(a-)is here defined as

2

7
y\f(x) is defined as

f(x+ 1) + f(x — 1)
h These approximate interpola-

tions were selected because it may be proved that

\Z = tffrtV - (-tVtfl) (v)

In other words, the approximated rate of change in total sales of goods and
services (which from year to year is virtually the same thing as total pay-

ments therefor) is equal to the difference between a similar approximation of

investment and a similar approximation of saving. It is desirable that this

relation should hold between the approximate values because it must obtain

between the exact values. The writer is indebted to Professor H. H. Germond
for suggesting these interpolation formulae.
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Table 1

MONEY VALUE OF SAVING AND INVESTMENT AND
RELATED VARIABLES

(Billions of Dollars)

Year

Rate of

Change of

Rate of
Total

Business

Money
Value of

Investment

Money
Value of

Saving

Rate of Rate of

Change in Change in

Quantity Money Value
of Money of Crops

1911 + 7.45 +13.44 + 6.12 +1.75
1912 + 8.80 + 5.69 - 3.18 + .75 + .20

1913 + 7.20 + 5.58 - 1.68 + .75 + .22

1914 + 5.05 + 1.58 - 3.54 + .20 + .17

1915 +15.55 +10.82 - 4.87 +1.40 + .58

1916 +31.10 +30.41 - .74 +3.75 +1.82
1917 +40.55 +28.81 -11.78 +3.45 +2.90
1918 +42.35 +36.19 - 6.24 +4.35 +2.58
1919 +32.90 +46.62 +13.71 +5.55 + .65

1920 - .70 +10.29 +11.15 +1.25 -2.38

1921 -23.95 - 3.78 +20.21 - .50 -2.91

1922 + 8.40 +18.84 +10.54 +2.45 - .38

1923 +32.65 +20.92 -12.00 +2.85 + .88

1924 +26.80 +26.78 0.00 +3.60 + .58

1925 +27.30 +25.21 - 2.02 +3.30 + .27

1926 +20.15 +18.33 - 2.17 +2.45 - .06

1927 +14.25 +16.43 + 2.24 +2.15 + .02

1928 +18.85 + 7.32 -11.53 + .95 + .15

1929 - 8.30 + 4.80 +12.95 + .65 - .49

1930 -60.70 - 6.98 +54.14 -1.00 -1.82

1931 -74.60 -38.23 +36.45 -5.90 -2.27

1932 -76.65 -33.41 +43.13 -6.45 -1.17

1933 -34.00 - 1.28 +32.74 - .25 + .34

1934 +42.30 +18.35 -24.23 +3.80 + .90

1935 +79.75 +28.13 -51.88 +5.20 +1.01

The results obtained by applying this formula to data

for the United States in the period 1911-1935 are shown

in Table 1.

The estimated rate of change in total rate of sales

is given by XJZ, and data for X^Z are also presented in

Table 1.

Approximation Formulae for the "Real"
Value of Saving and Investment

Much of the orthodox theory of saving and capital
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formation runs in terms of "goods" rather than in terms

of money. When the statement is made that saving is

necessary to the creation of capital the orthodox writer

frequently considers capital formation to be not an in-

crease in the money value of capital but an increase in its

"real" value. Explanation of what is meant by "real"

value is, in general, left comfortably vague. It is ob-

viously impossible to add tank farms to agricultural ma-

chinery, etc., and thereby arrive at the total amount of

"real" capital. Statistical evaluation of the variation in

real capital inevitably contemplates the use of a com-

posite index number.

An index number of "real" wealth may be constructed

from data giving the physical amount of various goods

in existence at different times; or it may be derived in-

directly from a series giving the money value of all wealth

by "deflating" that series with an index of prices. "De-

flation" is accomplished by dividing any money value se-

ries by a suitable index of prices. The precise significance

of the deflated series depends upon the type of index num-
ber selected as a deflator.

8 In any case the deflated series

partakes of the nature of an index number itself. And
in any case the influence of certain purely monetary fac-

tors is eliminated.

From such reasoning one may consider the "real"

value of saving to be the money value of saving deflated

by a suitable index of prices; and so also with respect to

the "real" value of investment. Moreover, the "real" vol-

ume of trade will be given by dividing the total money
value of payments for goods and services by an index

of the general price level.

Unfortunately it is found in practice that the use of

6
Cf. "The Problem of Index Numbers," by Professor Ragnar Frisch.

Econometrica, IV, 1, ff.
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"deflators" seldom gives satisfactory results, especially

where the "deflator" appears as part of a derivative term.

This is because any small error in the price index is greatly

magnified in its effect upon the derivative of the deflated

series. The statistical evaluation of "real" investment

must proceed therefore by some means other than by de-

flation of the money value of wealth, which would be the

most direct approach, because the "real" rate of invest-

ment is given by the formula

where y is the real rate as opposed to y, the nominal or

monetary rate, and where P is an index of prices.

On the other hand a rough measure of the "real" rate

of saving may be obtained by a process of deflation be-

cause the index of prices does not appear in the derivative

term of the formula for saving. The "real" rate of sav-

ing may therefore be roughly approximated by the ex-

pression, _
° = ir'¥ (12)

dV M
= *"p"

_

(12"a)

Estimates of the annual rate of "real" saving based on

formula (12-a) are shown in Table 2. The deflator

used was Snyder's index of general prices. This index

includes some items which are not consistent with its use

in formula (12-a), but the weight given these items in

the index is very slight.

The rate of change in the "real" volume of trade

would be given in theory by the formula

Y' =iM < 13)

where Z represents the "real" value of goods exchanged,
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i.e., Z/P. Here again, however, the P enters a deriva-

tive term and causes too much havoc to make the formula

practicable. In practice it is better to compute Z' by

means of the formula

—

Z't = Z .X t/0 , (14)

where Z is the dollar value of the rate of sale of goods

and services at a fixed moment of time selected as "the

base," and X't/0 is the rate of change of an index of the

rate of sales at the given time t, measured in physical

units.
9

One may therefore estimate Z\ by multiplying the

money value of the rate of payments at a fixed point, say

June 30, 1911, by the derivative of an index of the phys-

ical volume of trade for each year thereafter.

Having obtained Z\ and o~ the "real" rate of invest-

ment may be computed by adding together Z\ and a.

Estimates of the "real" annual rate of investment com-

puted in this manner are given in Table 2 ; also estimates

of the "real" rate of saving.

To facilitate analysis of the statistical series developed

by this study they have been charted in pairs on several

diagrams.

Explanation of formula (14) is as follows: The "deflated" rate of sales
at time t, say X t , is given by the formula

Z t

t/o

X t (vi)

Hence Z t -f. P t/0 X t

*. -=- Po/o = x; (™)

Z t 4- P t/0 - z -±
( viii)

Y'<=-j
t

(z
< + p^= z°i(i) (-)

But X t/X is an index of deflated sales which must correspond with an index
of the physical volume of goods traded (if the formulae for the indexes meet
certain tests) ; hence X t/X — X t/0 , and (ix) is the same as (14).
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Statistical Relationships

Chart I shows the money value of the annual rate of

investment and the rate of change in total annual pay-

ments, or sales. For the sake of brevity the unit of ex-

pression given at the top of the chart reads "billions of

dollars," but the complete description of the units shown

Table 2

REAL VALUE OF SAVING AND INVESTMENT AND
RELATED VARIABLES

Rate of

Turnover of
Money in

Exchange
for Goods
& Services

(Times
per Year)

Year

"Real"
Value of

Investment
(Billions

of Stable
Dollars)

"Real"
Value of
Saving
(Billions

of Stable
Dollars)

Money Value
of Total
Business
(Billions

of Dollars)

Quantity
of Money
(Billions

of Dollars)

1911 + 9.2 + 6.20 115.4 19.1 7.68

1012 +11.5 - 3.26 123.8 20.3 7.59

1913 + .7 - 1.69 131.4 20.6 7.44

1914 - 9.9 - 3.54 130.7 21.8 7.91

1915 +19.4 - 4.54 140.6 21.0 7.73

1916 +36.8 - .62 171.4 24.6 8.11

1917 + 3.7 - 8.82 199.3 28.5 8.35

1918 -16.4 - 3.99 242.5 31.5 8.32

1919 - 4.2 + 7.77 263.8 37.2 8.40

1920 -22.4 + 6.73 283.1 42.6 8.23

1921 - .1 +11.47 221.1 39.7 7.55

1922 +36.8 + 6.43 249.3 41.6 7.69

1923 +23.8 - 7.45 281.6 44.6 7.34

1924 + 8.4 0.00 293.2 47.3 7.44

1925 +10.0 - 1.21 323.5 51.8 7.64

1926 + 8.9 - 1.27 338.7 53.9 7.48

1927 + 2.9 + 1.29 342.5 56.7 7.64

1928 + 1.8 - 6.60 365.2 58.2 7.71

1929 + 5.1 + 7.52 376.4 58.6 7.38

1930 - 3.9 +33.09 304.8 59.5 6.98

1931 -23.6 +24.55 242.6 56.6 6.48

1932 189.9 47.7 5.18

1933 43.7 5.11

1934 47.2 4.83

1935 51.3 5.41

on the vertical axis is "billions of dollars per year per

year." The units have a double time dimension for reasons

explained in the chapter appearing just above.
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In reading the chart it should be noted that when

the rate of change of total business transacted is positive

the volume of business is expanding, or accelerating; and

when the rate of change curve is below zero total sales are

decelerating.

Chart I shows there is a high positive correlation be-

tween investment and the acceleration of business.
10 The

correlation is positive in direction of movement during

the entire twenty-five year period, with a few trifling ex-

ceptions where the variation is slight. The amplitude of

variation is practically the same in the two curves except

in the depression of the early 'twenties and in the great

depression of the early 'thirties. The practical equality of

the two curves except in hard times signifies that in good

times there is very little saving by society as a whole,

since in any case the rate of change in business must equal

the difference between investment and saving, as a matter

of definition. But the definitions do not necessitate a posi-

tive correlation between investment and the acceleration

of business. Any two of the three factors tied together by

definition are mathematically free to vary in any direction

with respect to one another.

The positive correlation observed in Chart I is pre-

sumably the result of an economic law, or principle, for-

mulated by the writer several years ago as a purely de-

ductive conclusion and now happily verified; viz., that

saving by society as a whole causes business depression.

At all events it is quite plainly seen that any considerable

saving is always concomitant with declining business.

It does no good to argue, or demur, that after all this

is only a peculiarity of the writer's definition and does not

10The terms "total business," "total sales of goods and services" and "total

payments" are all used interchangeably in this book to avoid monotony of
expression.
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Chart I
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have any particular significance. It does no good because

the dynamic concept of saving coincides very nearly in

regard to algebraical sign with the most popular orthodox

conception. The dynamic reckoning of saving does not

equal any orthodox reckoning, but none the less whenever

the rate of saving by society as a whole is positive (or

negative) according to the writer's conception, it will also

be positive (or negative) according to the most popular

orthodox definition; i.e., the one in which savings are said

to be that part of "income" not spent for consumption

goods.
11

Further light is thrown on the deleterious effect of

saving by a comparison of Chart II with Chart I. The

only years when there was any considerable amount of

positive saving were 1919-22, inclusive and 1929-33. in-

clusive, as may be seen from Chart II. Chart I shows

that the only years of business decline were 1920-21 and

1929-33. In other words, every year of deceleration of

business was also a year of heavy positive saving, and

every year of heavy saving was a year of business decline,

excepting 1919 and 1922. What is even more convincing

is the fact that the greater the positive saving the greater

the decline in business. The years 1930-32 were the years

of greatest saving and in these years the decline in busi-

ness was most severe.

Now, the sign of investment is the same as the sign of

capital formation, for the former is given by the formula

RY', while the latter is simply Y\ Since R is always posi-

tive the sign of the product term is the same as that of

the derivative. This means that capital values always in-

crease when investment is positive—if capital and wealth

are treated as synonymous terms, as they should be treated

"For explanation consult chap. ii.
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Chart II
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in a quantitative science. But investment is negatively-

correlated with saving, as may be seen from a comparison

of Charts I and II. Hence one may conclude that saving

by society as a whole destroys capital values. If that is

predicating too much cause and effect on the basis of the

evidence in hand one may say at the very least that saving

by society as a whole is generally accompanied by a decline

in the value of wealth.

These are very important principles, but they raise

more questions than they answer. What is the common
sense explanation of these strangely unorthodox conclu-

sions? Why do people generally invest when they are dis-

saving and why do they save when they are disinvesting ?

What causes the wave-like motion in both saving and in-

vestment? These are some of the questions for which

an answer will be essayed.

Quite obviously orthodox answers cannot be given to

explain the recalcitrant phenomena above noted. One can-

not cite Aristotelian theory to explain why "light" objects

roll down an inclined plain as fast as "heavy" objects when
according to Aristotle the "heavy" object should hit the

bottom first! Neither is it possible to say that people as

a whole save money in order to invest it at a profit when
plainly they are always disinvesting whenever they are

saving

!

The writer is strongly inclined to the view that invest-

ment and saving are both reflexes of fluctuation in the

amount of money in circulation, the one being a positive

and direct reflex, while the other is a negative and indirect

reflex. Investment tends to be a positive variant of the

money supply because the formula for investment in-

cludes the derivative of the money supply. But the nega-
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tive correlation between saving and investment rests in

large part on economic considerations.

When the money supply is increasing people as a whole

are making profits because the total rate of profit is equal

to the rate of increase of the money supply multiplied by

a constant, as stated by formula
(
5 ) . At such times people

become optimistic and spend their money more freely than

they do when the quantity of money is decreasing and

causing people as a whole to suffer business losses. Hence

short run waves in the money supply are positively cor-

related with short run cycles in its rate of turnover. These

short run cycles are approximated by tJM and X^V respec-

tively, and it is these two terms which dominate the total

behavior of the formulae for investment and saving re-

spectively in the sense that they control their algebraical

sign. The positive correlation existing between XJM and

tJT for economic reasons just explained is therefore trans-

lated into a negative correlation between saving and in-

vestment because the formula for saving places a minus

sign in front of XJP'

.

The negative correlation noted above between increase

of wealth and saving shows that the process of increasing

wealth does not require production to be made more

"roundabout" on the whole. On the contrary production

becomes less "roundabout" when wealth is increased. This

truth is seen in the light of the preceding paragraph

wherein it was pointed out that the sign of saving is the

reversed sign of the rate of change in average rate of

turnover, wrhich gives it the same sign as the rate of change

in average period of turnover. Hence the negative cor-

relation between increase of wealth and saving signifies a
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negative correlation between the former and rate of

change in average period of turnover. The average period

of time between the investment of a dollar and the real-

ization of a return on that dollar declines when capital

increases.

Does this statement denv the common-sense fact that

if a man puts money in more efficient machinery it may
take him more years to get it back than if he put the money

in a less efficient machine? Not in the least. What the

statement asserts is that on the average any slowing down

in rate of turnover which mav result from investment in

more elaborate machinery is more than canceled by a

simultaneous increase in the rate at which existing capital

is turned over. The only time when such (net) elabora-

tions of capital can occur is at a time when the average

period of turnover of capital is being reduced, for reasons

just explained.

Chart III has been prepared as a parting blow to cer-

tain critics. No doubt some of them have begun to mutter

a supposedly devastating rebuttal to the effect that, "All

the foregoing correlations are based on money values,

whereas orthodox economics is concerned with 'real'

values ; hence the conclusions reached in this chapter do not

necessarily destroy the validity of orthodox beliefs."

Chart III shows the "real" value of saving and invest-

ment for virtually the same period of time as that covered

by Charts I and II.
12

It will be noted that the same nega-

"Values for 1933-35 are not shown on Chart III because the price deflator
is totally unreliable for these years. This is because of the devaluation of the
gold dollar and its repercussions on the price of American goods in world
markets.
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Chart III
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tive correlation exists between the "real" value of saving

and the "real" value of investment as was noted above be-

tween their money values. The effect of variation in the

price level simply "washes out" all around.

An answer to one further question will be attempted in

this chapter. The question may be stated as follows:

Granted that the cycles of saving and investment are re-

flexes largely determined by fluctuation of the money

supply, what causes the money supply to oscillate? One

important cause appears to be crop fluctuations, for rea-

sons which the writer has detailed in other works and

which will not be adumbrated in this one.
13 But one chart

illustrative of this theory may be admitted to the present

study.

Chart IV shows the rate of change of the money value

of crops compared with the money value of investment.

With investment lagging one year behind crops the cor-

relation is positive with a value of r = -t-0-67. With crops

lagging one year the correlation is virtually negligible,

the value being r = —0.03. On the basis of precedence

one must choose crops as the causative factor. Nor is there

any "post-hoc-ergo-propter-hoc" fallacy in this assertion,

for if there is any causative connection between the two

variables it must run from crops to investment rather than

vice versa. Due to weather and other hazards farmers

cannot adjust their output to investment, but bankers and

business men might very well adjust their investments in

lagging sympathy with crop production—and their sav-

ing, too.

13
Cf. "Economics of Business Fluctuation in the United States," American

Economic Review, XVII, 230; also "Agricultural Theory of Business Cycles,"

ibid., XXI, 427.
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APPENDIX

Proof of theorem that in the short run variation in the rate of turnover

of money must be proportional to variation in the average rate of turnover

of goods:

Let <j> represent the current rate of flow of satisfaction from an average

unit of goods in a unit of time at a given moment. This average includes "capital

goods" as well as "consumers goods," for the "capital goods" will be rated in

terms of (discounted) "indirect" satisfaction. This
<f>

will be some kind of

average1 of a series of ^'s fa, fa, fa, . . . .
<f>m representing the

satisfactions accruing from a unit of each of the m kinds of goods in existence.

Let Q be an index number of the quantity of goods in existence, of the

type known as "Fisher's ideal," and let P be a similar index of prices. Let

the equation of exchange be written as2

MV = PQR (1)

Let jt represent the human population at a given time.

Now it should be clear that
<f>

will vary indirectly as the ratio that Q
bears to ji. In other words, the rate of flow of satisfaction from an average

unit of goods will vary inversely with the quantity of goods in existence per

capita,3 Q/ji.

It is not quite so obvious but it is equally true that $ will vary directly

with R. In other words, with a given quantity of goods per capita in existence,

the satisfaction received per unit of time will increase if the rate of turnover

of these goods is speeded up. For example, if an automobile having a normal

service life of ten years is used so intensively in travel that it is worn out in

five years presumably the rate of flow of utility from that machine will be

xIt is not necessary to specify the exact kind of average but for the sake
of illustration <j> may be thought of as a weighted average of the type

—

=^ (0

where the several g t's represent quantities of various goods in existence.

2In this equation M is an index of the quantity of money in circulation given
by the quotient M t/M , where M t is the actual quantity of money in circula-

tion at a given time and M is the quantity at a time chosen as the base.

Similarly V = V t/V and R = R t/R , where V t
— Z

t/M t , andR t = Z
t/Y t ,

Z t and Y t having the meanings assigned to them in the body of this chapter.

3It might be objected that this statement will be exactly true only in the
special case where the weights assigned the various goods in the quantity
index are proportional to the unit utilities and where the unit utilities are
relatively constant. Fisher's ideal index weights the quantities of various goods
by prices per unit in the base period and by prices per unit in the given
period. This system of weighting would seem to correspond roughly to the
unit utilities, and it would also compensate in part at least for changes in

relative unit utility. One is justified therefore in asserting that the statement
just made above concerning the behavior of <p is substantially correct for short
periods of time.
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twice the normal rate. This may not be exactly true for each particular good

in existence, but it should be approximately true for all goods taken together.*

The variation in <j> which has been stated above can be summarized con-

veniently in the following algebraical formula:5

anR ,

* =T (2)

where a is a modulus which is constant in the short run at least.

Let u. represent the average rate of flow of satisfaction derived from a

unit of money when it is in the form of and functioning as a commodity.

It is assumed that the circulating medium is somehow redeemable in gold or »

some other thing which has "intrinsic" value, and to which the value of money
is therefore tied.6 It is not necessary that the money shall be freely redeem-

able at every bank; but it must be possible to obtain gold (or some other

commodity) for the money when a real need can be shown for its use in

the arts.

Under this circumstance people who have money in the bank will regard

each dollar on deposit as the equivalent of so much gold even though there

are in existence many more deposit dollars than there are gold dollars. Under
such circumstance, also, the utility of a unit of money will vary indirectly

not as the number of gold dollars per capita but as the total number of de-

posit dollars and currency including the gold and the fictitious dollars as

well. Moreover, the rate of flow of satisfaction accruing from a given amount

of money per capita will vary directly as its average rate of turnover when

that rate is calculated not by reference only to the gold dollars but also by

reference to all the other dollars which the people believe to be the equivalent

of gold dollars. This is true because the monetary function and the com-

modity function combine to give the total rate of utilization of money.

The behavior of \i can be summarized by an algebraical formula similar

to the one given for <p, viz.,

i = -y <»)

where p is a modulus which will vary every time the gold content of a unit of

money is disturbed but otherwise will be virtually constant, for short periods

of time at least.

4It should be remembered that the concept of "turnover" includes construc-
tive turnovers, as where goods are worn out, as well as actual turnover. In
an exchange economy, when goods are worn out they have to be replaced by
purchase. Hence R, which is equal to sales divided by wealth, is a coefficient

of utilization of existing wealth, if purely speculative transactions are ex-

cluded from sales.

5By this formula the demand for goods in general is assumed to be unitary
in a certain sense. One may cavil about the perfect accuracy of this assump-
tion, but it is a mathematical compromise between the extremes of elasticity

and inelasticity which commends itself to reason as a good approximation
to actuality.

"In other words, the theorem to be proved would not obtain in a situation

like that of post-war Germany, when the mark was on a purely fiat basis.
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Whenever a unit of money is exchanged for a unit of goods the rate of

satisfaction flowing from the two units at the moment of exchange must be

equal. This means the average price of a unit of goods, say P, will be equal

to the ratio of <p to u,, i.e.,
7

£ oiftrc .
M gRM

~~ » ~~ Q pF* ~ fSVQ
(4)

An index of prices at the moment t compared with a basing point, t — 0,

will be given by

—

p P t uMM . p RM
,**/• = -35- = — = (5)

At the same time another formula for the index of prices may be obtained from

the equation of exchange by transposition of terms; viz.,

P =-SU (6)
RQ

Now the index of prices, P t/0 need not be exactly the same as the index P,

which is computed by Fisher's ideal formula. But the two indexes must be

approximately the same over short periods of time. Equating formulas (5)

and (6) yields the result

—

p f/. = p =_1^_=_™_ m
VQ RQ

From this it follows that

~R -T (8)

Substituting values for R and V gives,

P.. F
Hence F — P.X, (10)

where ?i
— V /R oi a constant. It follows by simple differentiation that

dV 1 dR 1

(9)

which was to be proved.

(11)

7It may be objected that the total amount of satisfaction to be derived from
the average unit of goods and the total amount of satisfaction to be derived
from a unit of money should be equated rather than the instantaneous rates.

The answer to this argument is that this formulation of P would give the same
result because the total utility to be realized directly and indirectly from an
average unit of goods is practically an infinite series more or less equal to the

current rate. This is true because, in general, when goods are "used up" they
are transformed into other goods bearing an equivalent rate of satisfaction.

(Any increase in satisfaction represents an increase of wealth and is not con-

sidered a return of satisfaction to present wealth). The same considerations

apply to a unit of (commodity) money. Both infinite series have to be dis-

counted, and the ratio of the discounted series is equal to:

<f,(r)e-"
(t -T)dt

_*S T _ 0(T) . P _ 0(t) /.jx

P LI(X) U.(X)' ^
}

where p is the rate of discount.





Chapter Four

PROFITS IN THE LONG AND
SHORT RUN*

A Dynamic Formula for Total Wealth

Since costs are determined in the conventional way
described at the close of chapter one, it may be shown that

the difference between sales and cost—which is profit

—

is equal to the increase of net worth of total assets, which

relationship is required by accrual or double-entry sys-

tems of accounting. To demonstrate the truth of this one

may first derive a certain dynamic formula for total as-

sets, or wealth.

Let Z (t) represent the rate of sale of goods and

services for society as a whole at time t, expressed in

dollars per year. (Any other unit of time would serve as

well in logic, but it is convenient to use the rate per year)

.

Let K be defined as the average period of turnover of all

wealth. The precise kind of average to be used is described

in an appendix to this chapter. It is important here to

recall that the term "average period of turnover" as used

throughout this work does not refer exclusively to items

of merchandise inventory, but includes constructive pe-

riods of turnover, as in the case of plant and equipment.

These last items are not commonly sold by the factory

owner as such, but they are sold constructively when they

are charged as depreciation expense against the articles

in the production of which they are worn out.

*The fundamental ideas expressed in this chapter were first published in The
Southern Economic Journal, III, 161-74. Permission to print the present adap-
tation has been granted by the editors.

61
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In the case of an individual item of wealth its par-

ticular period of turnover, ki9 is equal to the elapsed time

between its moment of sale (actual or constructive) and
the date of its purchase by the seller. Strictly speaking,

the value of an individual k t from time to time is a dis-

continuous series. But the average of all the various pe-

riods in a great society will be a continuous variable.

Now, under the rule of "first in, first out"—which is

perhaps the most commonly applied rule of inventory tak-

ing—it may be shown that the value of the total wealth

of all the traders in a society is given by the definite

integral,

y(t) =1 Z(t)dt, (1) I

Jt-K{t)

where y(t) is total wealth, at time t, valued at cost less

depreciation. The truth of this is easy to see for the case

of only two traders; not so easy to see but none the less

true for many traders. For simplicity of comprehension

assume only two traders with only one kind of good, with

the same period of turnover and the same capital. It

should be clear that if the goods now being sold, by A to

B at time t have been retained by him K years, and have

worked through his inventory under the rule of "first in,

first out," then during that time they will have "pushed"

all of A's assets at time t—K out of his possession and

into the hands of B. A 9

s sales integrated from t back to

t—K will therefore be a record of B's purchases over

this interval, and will value A's former assets at cost to B
who is the present owner. But if B has the same period of

turnover he will have meanwhile sold unto A all the assets

he had at time t—K\ and the integral of B's sales will

value these assets at cost to A, who is the present owner.

The integrated sales for A and B together will therefore
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value everything they have at time t at cost, since A has

everything B formerly held, and vice versa.

It is assumed that increases in wealth are recognized

on the books only when they are realized by virtue of a

sale, for that is a condition implied by valuation at cost of

acquisition. If A and B went to work between time t—K
and time t, and produced more physical wealth, this in-

crease would not be recorded on their books as an increase

in money value until the new goods were sold. Under the

rule of "first in, first out" the date of sale of the new

goods would be subsequent to t. Hence the physical count

of goods on hand at t—K includes all the goods appearing

in the valuation at cost at time t ; but the valuation at t—K
need not be the same as at t . The goods may increase in

value, and when that value increase is validated by mutual

exchange (sale) it will be registered in the integral, y(t) ,

and will appear as a part of the cost of things owned at t.

Where there are different capitals and different pe-

riods of turnover formula (1) is still valid. The varia-

tions are taken care of by the method of weighting the

periods of turnover of various goods at a given time, as

explained in the appendix to this chapter.

One possible objection to formula (1) must be noted

and disposed of. Someone may object that the wealth,

y(t), will be overstated because the sale of labor services

is included in Z (t) . This objection overlooks the role

played by the limits of integration in the formula. In fac-

tory cost accounting purchases of labor are immediately

charged into the goods-in-process account, and are treated

as if they were purchases of tangible wealth. Purchases

of labor appear in the y(t) integral under another name,

and they will be counted under that alias by the impec-

cable formula. In the case of wages paid for other than
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factory labor the accounting treatment is different. In

this case the employer charges payroll as an expense

against the sales of the same period in which the labor

purchase is made. The labor item has a technical period

of turnover of zero; hence will not add anything to the

value of the definite integral, y(t) . It will be shown in

the appendix to this chapter that the value of y (t) is equal

to the sum of many similar definite integrals—one for

each kind of good or service purchased. The value of

such integrals will of course be zero whenever the period

of turnover is zero, as it is in the case of non-factory labor.

Generalized Formulae for Profit

Having once established a dynamic formula for the

value of total wealth, the instantaneous rate of increase

thereof is given by differentiating that formula with re-

spect to time. If I (t) is the instantaneous rate of in-

crease of all wealth at time / it may be written as follows

:

dy
Io(t) =

dt

= Z (t) - Z(t-Kt ) + ^Z(t-Kt ). (2)

If all wealth is considered to be capital—as it should be

for reasons explained in chapter one—then I (t) is the in-

stantaneous rate of profit. It is seen to be equal to the

rate of sales minus another term plus the derivative of K
times that term. Since profit is also defined as sales minus

expenses the last two terms of formula (2) taken together

are recognized as an expression for total rate of expense.

It is interesting to note that dK/dt must be less than

plus one. If it should become equal to plus one the rate

of expense would be zero because in that case the same

people would be selling a second time the same goods

I
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which they had sold once before—without having bought

them back in the meantime. This is, of course, an im-

possibility; hence the rate of increase per day, month or

year of the average period of turnover must always be

less than one day, month, or year respectively.

The amount of profit earned by society in the year

ending at time t, say Ii(t) , is given by the formula:

I± (t) = I *

I (t)dt = I *

Z(t)dt

-
I Z(t-Kt )dt + r^±Z{t-Kt )dt, (3)
Jt—i Jt—i dt

if t is measured in years. This may be written in anothei

way. Since profit is identical with increase of wealth its

value for a given year will equal the difference between

the value of wealth at the end of the year and the value

at the beginning of the year, viz.,

J
Pi P(t-i)
f Z(t)dt — I Z(t)dt. (4)
l—K(t) Jt-l-K(t-l)

Rearranging formulas (3) and (4) and equating them

yields the identity:

f Z(t)dt — I Z(t)dt = I Z(t)dt
t— l J t-l-K(t-l) %) t— 1

Pt C t dK—JZ(t—Kt)dt+J -~Z(t—Kt)dt. (5)

Hence

)

Jf*t-K(t)
pt pt JIT

Z(t)dt = IZ{t—Kt)dt—l ~Z(t-Kt)dt.(G
t-l-K(t-l) J t-1 Jt~l ai

Where K(t) is sensibly constant its derivative is equal

to zero and so is the integral containing this derivative.
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In that case also K(t—1) = K(t), and the identity of

the two sides of equation (6) is easily observed. Either

side is a statement of expenses for the given year, as the

expenses must be reckoned in order that the net profit

after deducting expenses shall equal the increase of wealth

(capital) in that year. With a constant period of turn-

over the formula for total expense reduces to,

F(t) = l~Z(t)dt, (7)

where the expenses are represented by F
(
t ) . Thus it may

be seen that in this special case the expenses of a given

year are equal to the sales of a year's time ending K years

prior to the end of the given year, where K is the average

period of turnover of all wealth as defined above. This

formula explains the necessity for the accounting con-

vention noted at the close of chapter one, where it was

stated that the expenses of a given date are conceived to

be the purchases of an earlier date or dates. Formula (7)

shows that where K is constant the rate of cost or expense

at time t is exactly equal to the rate of purchase on a

single date, namely time t—K, since for society as a whole

purchases are equal to sales at any given time.

Where K is not constant, but decreasing, the rate of

expense is more than equal to the rate of purchase on the

date t— K, as may be seen by reference to the right hand

side of formula (6). In that case the rate of expense

is equal to the rate of purchase on the earlier date men-

tioned plus a coefficient times this rate of purchase, the

coefficient being the rate of decrease of K. In other words,

the total cost becomes equal to the purchases at time

t—K plus the purchases at some other times following it.
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On the other hand where K is increasing the expenses of

a given date become only a part of the purchases of the

date on which the things now being sold were bought.

This may also be seen by reference to formula (7) . This

reckoning of expense is stipulated by the condition that

profits shall equal increase of capital valued at cost.

If, on the contrary, expenses were conceived to be the

current rate of purchase or expenditure, the profits of

society as a whole would always be zero, and could not

equal the increase of capital ; although in that case a given

individual might show a profit. Even the profit of a given

individual so considered would not necessarily equal the

increase of his capital valued at cost. Under modern ac-

counting principles the increase of a given owner's net

capital must equal his net profit, and the total increase of

all capital must equal the aggregate of net profits.

The Normal Rate of Profit

Since there is considerable statistical and philosophical

evidence to warrant the belief that the normal value of K
is sensibly constant, the normal value of the rate of profit

for society as a whole becomes simply

I (t) = Z(t) - Z(t-K), (2-a)

as may be seen readily from formula (2). Thus the im-

portant theorem may be deduced that the normal rate of

profit is simply equal to the increase in volume of busi-

ness transacted measured over the interval K. This means

there can be no profit for society as a whole in the long-

run unless the volume of business expands. More per-

tinently it means the normal rate of profit will become

negative if ever the money value of the normal volume of
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business exhibits a downward trend. This theorem is of

great significance to statesmen and central bankers who

may be interested in preserving democratic capitalism.

The Rate of Profit Based on Market Valuations

Some more valuable theorems on profit may be readily

developed by using valuations at the market instead of at

cost. In footnote (1) of chapter three it was shown, in

a simple case at least, precisely what is meant by "value

of capital at market prices." The relation of such a valu-

ation to the standard cost valuation was shown in the

simple case illustrated, and it was pointed out that for

society as a whole the relation may become very com-

plicated in practice. Each individual business man, how-

ever, has a pretty fair notion of his own market values

as well as cost values, and he is no doubt influenced in his

attitudes and decisions by the going rate of appreciation

of his capital as well as by the "actual," or realized rate

of appreciation. The rate of profit based on "going" or

market values therefore has importance of its own, wholly

apart from any mathematical relation it may bear to the

rate of profit shown by standard accounting practice.

In earlier chapters the symbols Y and R have been

introduced to represent respectively the total wealth of

society valued at the market and the average rate of turn-

over of that wealth as defined by the formula R = Z/Y,

the numerator Z being as usual the total rate of sales.

Care was also taken to explain that in general R ^ l/K.

It was also shown in an appendix to chapter three that

for short run variations at least V = R\, where V is the

rate of turnover of money as defined by the ratio V ==
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Z/M, and k is a constant. Substitution for R therefore

yields at once the following:

E = Z/Y. (8)

VII = Z/Y (9)

m = z/¥
<
10

>

MX = Y (11)

Since X is a constant

,dM dY . .

This states an exceedingly important principle, since it

shows that in the short run the rate of appreciation of

wealth is equal to the rate of increase of the quantity of

money in circulation multiplied by a constant. This for-

mula was developed incidentally in chapter three but it

is repeated here for the sake of emphasis. The formula

shows that the rate of increase of wealth valued at the

market is governed completely in the short run by the

rate of expansion of the money supply. The latter is in

turn largely determined by the rate of expansion of bank

credit, as explained in the next chapter.

The conclusion may be drawn that, neglecting gold

production and importation, people cannot increase the

market value of their property as a whole by even a par-

ticle when bank loans and investments are stationary or

declining, no matter how much they may expand their

physical output of goods. Even worse, when bank credit

declines the value of wealth must decline and on the whole

profits will be negative.

This conclusion is based on the condition that varia-

tion in the average rate of turnover of goods is propor-
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tional to variation in the average rate of turnover of

money. A deductive proof has been given above that this

condition must actually obtain, at least in the short run.

Even if the validity of this proof is challenged the con-

clusion stated in the preceding paragraph will be a valid

one in the long run, because of other considerations. The

normal or long run value of the average rate of turnover

of goods seems to be sensibly constant, and so is the aver-

age rate of turnover of money, for reasons at least par-

tially explained in the next chapter. It follows from this

fact that the normal rate of appreciation of wealth is

determined by the normal rate of expansion of the money

supply, or the supply of bank credit, the two terms being

equivalent in the long run. This conclusion is reached

from the following considerations: In any case,

dfR = M_ titty
(13)

dt dt dt
y ;

If R is constant,

dY dZ 1

dt
~

dt R
Substituting MV = Z gives

(13-a)

aY^aM.vav.M
( h)

dt dt R ^ dt R { }

Where V is also constant it follows that

dY dM, /1Q v

-df = -df
K (12)

where X is the (constant) ratio of the normal value of V
to the normal value of R.

Moreover, the normal rate of appreciation of wealth

valued at cost must be about the same as the normal rate

valued at the market, since the normal value of R is

f
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sensibly constant and the normal sales function Z is rather

"well behaved" in a mathematical sense.
1 Hence the exist-

ence of business profits, whether calculated by conserva-

tive valuation at cost, or by more speculative appraisal

at market values, demands and requires in the long run

that the money supply shall increase, because by either

calculation profits are more or less equal in the long run

to a constant multiplied by the rate of change of the

money supply. It follows that profits are completely

determined in the long run by the expansion of bank

credit, for by means of such expansion most of the money

supply is created.

Needless to say, this does not mean the banks can

create "real" wealth by the simple expedient of increasing

their loans. The money value of wealth has to be divided

by the price level in order to arrive at the "real" value.

If the price level rises as fast as the total money value of

wealth, then there is no "real" increase in the wealth. In

order for an increase in bank loans to be accompanied by

a corresponding increase in "real" values there must, of

course, be increased physical production of goods. But
a gain in the money value of wealth is just as important

to a capitalistic society as is an increase in "real" wealth.

Without increased pecuniary values there will be no profit

to feed the profit-seeking motive, which gives drive and

direction to increased production under a system of pri-

vate ownership. The money profits make possible the

payment of huge amounts of contractual interest to the

"rentier" class, for by and large interest is paid out of

profits; neglecting government bond interest obtained

from taxation.

1C/. footnote (1), chap, iii, supra.
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appendix

One may discover the nature of K as follows: Let Zt(t) represent the rate

of sale of the ith good (t = 1, 2, 3, 4 N) and let k t be the period
of turnover of the ith good. Then by definitions,

pt N pt
y(t) = / S(0«W = y I Zi(t)dt

Jt-K
1 = 1^ t- k

i

2 / Zi(t)M + I Zi{t)fc

l = 1
\jJt-K Jt-K-5; J

Let ki — K
-f- 5i. Then

v

y{t) =

f,

t

t

t-K
i = l

Moreover, substituting k
t
— K for 5 ; , we have

N
V (^ _ K)Z, (t-K-t) -0

Factoring

_ gjCigjiO-^g — e)

This gives the value of K at time t. The value at time t -\- K -\-* would be

2 k *Zdt)
K - i = 1

Since it was assumed that the trend or normal value of K is sensibly constant,

K t
- K t+K+f , and K t

- 2*^(0 .

In other words K is a weighted arithmetic mean of the various periods of turn-
over. The period of each good is weighted by its rate of sales and the resulting

weighted arithmetic mean is the normal value of K for goods as a whole.



Chapter Five

RATES OF INTEREST AND THEIR
DETERMINING FACTORS

Formulae for the Economic Rate of Interest

Economic interest has been defined in the first chapter

of this book as the net income from all capital (wealth)

whether borrowed or owned. For society as a whole it is

the same thing as net increase of capital or net profit.

The instantaneous percentage rate of economic interest

per year is therefore given by the ratio of net profit to

value of capital at the given time. If the capital is valued

at cost less depreciation the formula for the instantaneous

rate of interest, say rl9 becomes

—

r1
= §-l

, (1)
at y

y being the value of all capital at cost less depreciation,

and / being expressed in yearly units of time. If capital

is valued at market prices then the instantaneous rate of

interest, say r2 , may be written:

r - (lY 1
(2)

where Y represents the value of all capital "at the mar-

ket."

Corresponding to each of these instantaneous rates of

interest respectively there is the equivalent annual rate,

i.e., the rate of interest per year on the capital invested at

73



74 Dynamic Theory op Wealth Distribution

the beginning of the year which the given continuous

rate yields, assuming it is held constant during the year.

If r3 is the effective rate actually earned in a year's time

corresponding to a constant rY its value is given by the

familiar formula

—

eri = i + n . (3)

The effective annual rate corresponding to r2 may be

found by a similar formula.

Where the instantaneous rate of interest does not re-

main constant formula (3) is not quite correct and the

rate which profits accumulated during a year will yield

on capital invested at the beginning of that year is prop-

erly given by dividing the year's actual net profit by the

value of capital on the first day of that year, viz.,

£^dt
n = Jt-idt = y(t) —y(t — l) (4)

y(t-l) y(t-l)

This is very probably the formula for interest rate with

which business men are most familiar. In computing this

rate all of the income received during the year is treated

as if it were realized at the end of the year, notwithstand-

ing the fact that the average business concern receives net

income more or less continuously throughout the year.

Other formulae for the rate of interest might be de-

vised but the foregoing ones are the most important ones

for theoretical analysis.
1

^The nominal economic rate of interest might be distinguished from the

"real" economic rate, pursuing by analogy similar distinctions with respect to

production and capital. The "real" economic rate is found by dividing the
dollar value of both sales and capital by an index of the price level before ob-
taining the percentage of profit to capital. For each of the nominal rates

given by formulas (1), (2) and (4) there could thus be developed a corre-

sponding "real" rate. In the following pages the analysis will deal with the

nominal economic rates of interest, i. e., the rates found by reference to

monetary values.

I
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The Economic Rate of Interest in the Long Run

If the economic rate of interest be defined as in for-

mula (1) of the preceding section, this rate will equal

the percentage rate of increase of sales provided (a) that

the average period of turnover of all goods, K, is sensibly

constant and (b) that the total sales function is a com-

pound interest curve. This may be shown briefly as fol-

lows:

Let Z(t) = aept
. (5)

Th.„f| = p. W

y(t) = I '

Z(t)dt = -(aept—aept-pK
). (7)

J t-K P

rfy.l . Z(t)-Z(t-K) dZl
m

?1 — dt y—r* ~~ — p — dtZ w
9

I Z(t)dt
Jt-K

This theorem is of more than academic interest be-

cause the statistical evidence shows that the stated con-

ditions actually obtain in the normal or trend values of

data for the united States.
2

Inductive evidence also sup-

ports the conclusion—as it must, indeed, if the stipulated

conditions are met in practice—that the normal economic

rate of interest in this country is a constant, having a

value equal to the proportional derivative of total sales.
3

If the economic rate of interest be defined as in for-

mula (2) of the preceeding section, then it can be shown

that this rate will also be equal to the continuous per-

centage rate of change in the total business transacted by

society as a whole, provided the average rate of turnover

of all goods, R, is constant. This follows at once as the

2See the writer's Capital and Interest, pp. 168-72; also p. 82, infra.
3Compare Capital and Interest, pp. 171-72.
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result of simple differentiation. Since Z represents the

total rate of sales and Y the value of all capital at market

quotations,

Z — RY. (9)

If R is constant,

dZ 1 dY R AY 1

dt Z dt Z ~
dt Y (10)

This theorem is apparently true regardless of the form

of the total sales function, but in point of fact it is prob-

ably true that the sales function must be a compound

interest curve with or without harmonics in order that

dR/dt may be equal to zero. Formal proof that this re-

quirement must be met would be difficult and will not be

attempted here. Suffice it to say that the same two con-

ditions necessary to validate formula (8) will also vali-

date formula (10)

.

In a country where both of the two conditions may be

shown to be true of actual experience in the long run, a

key to the behavior of the normal interest rate is offered

by either formula (8) or formula (10). Of course, it is

necessary to probe further into this relationship and ex-

plain in turn what governs the long run growth of total

sales, and what causes the trend of the average period of

turnover of goods to be constant.
4

However valuable this relationship may be in a study

of the long run behavior of the economic interest rate, it

is of slight use in explaining the short run behavior of this

rate, for in the short run the sales do not obev the law of

compound interest, and neither does the average period

of turnover of wealth tend to remain sensibly constant.

Moreover, the long run principle does not relate the rate

'

4For further light on such matters the reader is referred to pp. 87, ff., infra.
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of interest to the rate of saving. This is not a serious

defect from the long run point of view because it has been

shown that saving by society as a whole is only a tempo-

rary phenomenon. 5 Nevertheless it is desirable to have a

short run theory of interest which is related to the rate of

saving, and for that matter, to the rate of investment,

also.

In developing a short run theory of interest it would

seem to be desirable to make use of formula (2) rather

than formula (1) as a definition of the economic rate.

This rate is not the rate as given by conservative account-

ing practice, but perhaps it affects the saving and spend-

ing habits of a people rather more than the one given by

accounting procedure, where there is any considerable dif-

ference between the two. It seems clearly to be true, for

example, that stock market traders are more sensitive to

paper profits in the short run than they are to cash profits.

This means they watch appreciation in market values

rather than appreciation in cost values. The same may be

true of business men generally, for they are often moti-

vated by increases in market value which the books of

account do not record.

Relation of Saving and Investment to the

Economic Rate of Interest

Why do people save, and what governs the amount of

their saving? Some individuals save in order to invest

—

or in order that others may invest for them; others save

merely because they are afraid to spend. In the latter

case there is no investment corresponding to the saving,

and there will be no interest earned by the saving. To put

it more generally, if society as a whole should save with-

~°Cf. chart II, chap, iii, supra, where it was noted that saving is a wave-like
phenomenon, having a normal value of about zero.
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out investing at all, the current rate of net income from

capital would be zero, and the current rate of economic

interest also would be zero. This follows at once from

the definition of investment as given in a preceding

chapter. There the rate of investment was defined by the

formula, (dY/dt)R. In order that this may be zero the

derivative, dY/dt must be zero unless R is zero. But if R
were zero no business at all could be transacted, which is

contrary to any reasonable assumption ; hence dY/dt must

be zero when there is no investment. But dY/dt is by

definition the rate of increase of wealth, or current rate of

net income, and when that vanishes the economic rate of

interest as given by formula (2) will also be zero.

On the other hand, if people save in order to make

simultaneous investments equal to the saving, then the

total wealth will be increased, and there will be a positive

rate of interest which will be given by the difference be-

tween the percentage rate of change in total sales and the

percentage rate of change in the average period of turn-

over caused by the saving. This follows at once from

expansion of formula (9) :

dZ . 1 _ dY
m
1 , dR

m
1

dt Z dt V "*"
dt R (11)

dY 1 dZ \ dR 1 /loX
r — •— =— • —.

• — ( 12

)

r
* — dt Y dt Z dt R v ;

If the rate of investment is exactly equal to the rate

of saving, then dZ/dt will be equal to zero, for it was

shown in a preceding chapter that the rate of change in

business is equal to the difference between investment and

saving. From formula (12) it can be seen that where

dZ/dt is zero the current rate of interest will be equal to

the percentage rate of change in the rate of turnover of

goods caused by the saving. Moreover, in that case the
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rate of interest is equal to the ratio that saving bears to

the total amount of business transacted, which result is

given as follows:

—dR 1 —dR Y g /1Q x

r — • ,— = • = — . ( 13

)

T2 — dt R dt RY Z v ]

This result follows also as a special case of the general

principle that the rate of interest is given by the ratio

that investment bears to total business activity, which is

shown by the following:

r
* — dt Y — dt Z — Z ' (14)

In the special case where saving equals investment for-

mula (13) follows as a corollary of formula (14).

If saving is greater than investment it will have the

effect of causing business activity to decline; so dZ/dt

will be negative; but so long as there is any positive in-

vestment at all the economic rate of interest will be posi-

tive, as shown by formula (14). On the other hand the

rate of investment itself involves the term R and there-

fore may vary in response to changes in the rate of saving

produced by variation in the derivative of R.

Contractual Interest and Discount

The average contractual rate will tend to equal the

economic rate in the long run, for rather obvious reasons.

If $1.10 can be earned within a year's time on a dollar

invested in goods and services, a man who has a dollar to

lend will expect to be paid about ten per cent per annum
on the loan, for the simple reason that he could make a

profit of ten per cent if he invested the dollar himself

with average success. He will expect the rate paid on the

loan of a dollar to be sufficiently great to indemnify him
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for the profit opportunity he relinquishes in making the

loan. On the other hand the lender cannot expect to get

more than ten per cent because that is all the borrower

will be willing to pay him. The borrower will pay ten

per cent in the hope of realizing more than that much.

Some borrowers will earn more; others less. The lure of

the possibility of making the extra gain drives them to

pay their average profits to the lender. The possibility

of loss prevents their paying more.

On the other hand, if a dollar today is worth 110 cents

a year from now, then 100 cents a year from now are

worth less than a dollar today, in the ratio of 100 to

110. More precisely, 100 cents receivable a year from

now are worth 90.9 cents today. Thus the present value

of a dollar due in the future is the reciprocal of the value

a dollar will have at the future time. This relationship

is stated algebraically in the following simple formula:

A

where P is the present value, A is the value one year from

now and r is the rate of interest per year. More generally,

the value of a sum of money due any number of years

from now is given by

—

P =
(1 X ry .

(16)

where n represents the number of years.

GThe formula holds for a unit of time other than a year, provided the proper
adjustments are made. Suppose it were desired to find the value of $10,000
two years from date where invested at the rate of interest of 3% per half
year, compounded every six months. In that case there are four periods of

compounding;, i.e., n = 4, and the solution is:

A = $10,000 (1 -f .03)*

— $10,000 (1.1255088)

= $11,255.09
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The process of computing the present value of a sum

of money expected in the future is called the discount

process, and it is an important one in business and the-

oretical economics. A useful extension of the principle

permits the estimation of the present value of a series of

incomes expected in the future. The present value of such

a stream of income is the sum of the discounted values of

the respective items in the series. If the series of antici-

pated income receipts are spaced equidistant in time, and

if they consist of an equal instalment, I, in each interval

of time, commencing one interval in the future and con-

tinuing for an indefinite period, the formula for summing

the present values becomes quite simple, viz.:
7

P = - (17)
r

The Capitalization of Social Net Income

Formula (17) may be used to calculate the total

wealth or capital of society by inserting the annual net

income in the numerator and the rate of interest in the

denominator. In point of fact the net income of society

does not remain the same from year to year, but it does

consist of an indefinite series of equally spaced payments

;

and in the absence of definite knowledge as to what the

variation in the amount will be, people normally estimate

its future value as a constant equal to what it actually

is in the present. In periods of prosperity people think

their future net income will be greater than it actually

is ; in periods of depression less than it actually is ; in gen-

eral they take it to be a continuation of its current value.

But their estimate of future net income is continually re-

vised as their current net income changes and the ap-

praisal of the worth of their capital changes accordingly.

7For proof of this formula see any good text in business mathematics.
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At any given time, however, the normal worth of all

capital may be found by discounting the expected future

normal net income on the assumption it will remain equal

to its current amount. Substituting the value for social

net income in formula (17) gives y(t— 1), the value of

social capital, at the first of the year ending at /:

y(t-l) = J{ J K L
(18)

'3

It will be recognized that formula (18) is simply a

rearrangement of formula (4), as indeed it must be, for

(4) , gives a definition of r3 in terms of annual net income

and capital, while (18) gives a method of calculating

capital in terms of net income and the rate of interest.
8

It is interesting to apply formula (18) to the data

of the Federal Trade Commission in order to calculate

the total wealth of the United States in the year 1922.

The Commission found that in 1922 the average rate of

return on invested capital in this country was 6.40% per

annum. 9 Moreover, the net income of all capital for the

same year is given by the Commission as $28,021 million.

Substituting these values in (18) gives

y(t_ 1) = mm. ™ilU°™ = $430 billions (19)ux ]

0.064

Now this value of total national wealth or capital is ex-

actly equal to the writer's estimate of the total sales of

goods and services in the given year, as set forth in a

previous work.10

Since the year 1922 was on the whole fairly normal in

the volume of business activity this equality of capital and

8However, formula (18) is not merely a rearrangement of (4) as a matter
of logic, for (4) is a perfectly general definition, while (18) is a discounting
formula which is valid only in the special case where net income in the future
is assumed to be a constant equal to its current value.

9See National Wealth and Income, Senate Document No. 126, 69th Congress,
1st session, p. 215.

10See Capital and Interest, p. 163.
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annual sales during the year must signify that the normal

tendency at that time was for capital to "turn over" once

a year.
11 Moreover, this general tendency has been found

to exist in this country for a period of more than a hundred

years according to Mr. Carl Snyder.
12 In a recent mimeo-

graphed brochure of the Federal Reserve Bank of New
York, of date March 12, 1935, Mr. Snyder says,

"It is a curious thing that this capital investment in

industry at any given time seems just about equal in

value to the actual current production of a single year.

In other words the rate of turnover of the capital in-

vested is just about once each year. And this is ap-

parently true of our national income as a whole, that is,

that the total value of all goods, services and enjoy-

ments produced in normal years tends to be just about
equal to the total capital invested in all forms of in-

dustry in the country at that time."

What is the logical explanation of the fact that K is

equal to one year for society as a whole? The writer has

explained in a previous work that philosophically speaking

time is a dimension of wealth,
13

because the instantaneous

values of goods are derived from the income which they

yield during an arbitrary, or conventional, unit of time.

Since sales represent the flow of (gross) income trans-

lated from units of satisfaction into dollars, it is to be

expected that the instantaneous value put upon all goods

will be numerically equal to the sales during whatever

conventional unit of time is commonly used in reckoning

the flow of satisfactions. Apparently this unit of time is

the year, and that is why capital is equal to annual sales.

nIt should be recalled that the term "period of turnover" as used in this

work does not refer exclusively to items of merchandise inventory, but in-

cludes constructive periods of turnover as in the case of fixed plant and equip-
ment, etc. These goods may never be literally sold as such, but they are sold
constructively as they are worn out, and they have a constructive turnover.

12That this relationship tends to exist was first stated by the present writer
in a paper read to the Econometric Society at the Syracuse, New York, meet-
ing, in July, 1932. (See Econometrica, I, 104).

13The time dimension does not appear in the usual dollar evaluation because
the worth of dollars themselves has a time dimension, and the two time dimen-
sions cancel when goods are ratioed to dollars.
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It may be asked, how can convention determine the

rate at which goods are being exchanged? It should be

noted that K is a mean effective period of turnover, and

averages out a great variety of periods, some of them

much greater than a year, others much less. Evidently a

balance is maintained between slow-moving and rapidly

moving articles of wealth in such way that goods as a

whole are sold once a year. If the whole stream gets slug-

gish and turns less rapidly the slowest moving objects pre-

sumably lose value so fast relative to the others that their

production is discouraged, and equilibrium is re-estab-

lished around an average period of turnover of a year.

The mechanism by which this is accomplished is not clear,

but it seems the only plausible explanation.

The Role of Banking

No discussion of capital and interest would be more

than half complete without a careful analysis of the role

of banking, for in modern society the banks are an inte-

gral part of the solution to the problem. The effect of

banking upon the phenomenon of interest-bearing capital

is not merely a qualifying one; it is the very quintessence

of the phenomenon. The reason for this is that the "com-

mercial" banks furnish the bulk of the money supply

through the issuance of notes or the creation of derivative

deposits. Only a small percentage of the money supply

is composed of gold and silver. The preponderating bulk

consists of bank notes and bank deposits, chiefly the latter

in the United States and England. 14

For the purpose of the discussion in this chapter, no

categorical distinction should be drawn between demand

deposits and ''savings" or "time" deposits. The only dif-

14For evidence of the truth of this statement see the writer's Capital and
Interest, appendix.
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ference from the point of view of the present analysis

is that the former have a more rapid velocity, or turnover,

than the latter. That is a variation in degree rather than

a categorical distinction. It is true that an ordinary check

may not be drawn against a savings account, but the

money may be transferred at any time to a drawing ac-

count15 and immediately thereafter checked out in pay-

ment for goods. In point of fact, an appreciable part of

the savings deposits of society as a whole is being spent

for goods all the time. The savings deposits taken as a

whole never have a zero velocity! They merely turn over

more slowly than demand deposits. Hence it is illogical to

regard money in a savings account as "saved" and money

in a demand account as "not saved." There are millions

of dollars in demand accounts which actually turn over

less rapidly than do some savings accounts. Practically

all money—whether in a drawing or a savings account

—

is "reserved for future use" at any instant of time because

only a small fraction of it is actually in use at the moment.

Most of it is waiting to be used at some future moment
although some parts of it will be spent sooner than other

parts, to be sure.

Since the money supply consists largely of bank de-

posits many times greater than the supply of coins and

paper notes, it follows that the commercial banks create

and maintain the bulk of the money supply in the form of

"derivative" deposits. A derivative deposit is one which

has been artificially created on the bank books of account

by the process of discounting the promise to pay of an

individual or corporation. Thus a derivative deposit is not

a placement in bank of currency or preexisting cash, but

15The banks may reserve the legal right to thirty days' notice before with-
drawal of a savings account, but in practice they seldom enforce this reserva-
tion; and even if they did, it would not alter the essential nature of the argu-
ment.
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simply a liability to pay money assumed by the bank in

exchange for a customer's note or bond. Such deposits are

derived from bank loans; hence their name. Moreover,

the derivative deposits of the banking system as a whole

constitute more or less permanent additions to the money

supply. Of course, in time of depression the total volume

of bank loans declines, and this carries down the volume

of derivative deposits. The loans which are called, or not

renewed, or charged off the books as a loss during de-

pression, do not beget permanent additions to the money

supply, but only temporary ones. However, the sig-

nificant fact is that in each period of prosperity the in-

crease in the loans of commercial banks is greater than the

decrease in the preceding depression; and the net increase

constitutes a permanent addition to the money supply in

the form of derivative deposits.
316

On the other hand it is true that many bank loans are

made for only a few months' time. The explanation of the

paradox lies in the fact that the loans are not permanent

for any individual borrower, but they do tend to be for

the system as a whole. When a given customer is re-

16It should be noted that the investment account of a bank gives rise to

derivative deposits in virtually the same way the loans and discounts do, and
whenever the term bank loans appears in this chapter, it will be used in a

broad sense to include long time securities bought by the bank as well as short
time notes. The only difference between the purchase of a customer's note and
the purchase of a bond is a technical difference with respect to length of life

of the obligation, its marketability, etc. Banks do not pay for the bonds
they buy with preexisting cash deposits to any great extent. Instead they
persuade the borrowing corporation (or government) to accept a derivative

deposit in payment for their bonds. In other words, they pay with a book-
keeping entry equal to the purchase price. If a bank buys the bond of a cor-

poration from some third party it will, in general, persuade this party to

accept a derivative deposit for payment. The banks may reduce their invest-

ment portfolio in hard times, but throughout the years there is a steady net
increase in their investments and the net increase gives rise to permanent addi-
tions to the supply of derivative deposits. This may be seen from tables in

the appendix to the writer's Capital and Interest which give the loans and
investments of all commercial banks in the United States for a fifty-year pe-
riod as well as the total deposits.
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quired to pay off a loan to a given bank the (unconscious)

tendency is for another loan to be made in equal or greater

amount to another borrower, either by the given bank, or

some other bank; so as far as the system as a whole is

concerned the "normal" result is for most loans to become

permanent additions to the supply of borrowed funds ob-

tained by the business public from the commercial banks.

Granted that the banks furnish permanent additions

to the money supply, the questions arise at once: (a) what

are the limits to the quantity of money which may be cre-

ated in this way, and (b) what relation does the supply

of derivative bank deposits have to the rate of interest?

The answer to the first of these questions has been treated

at some length by the writer in another book17 and need

only be stated here rather than demonstrated: In the

long run the banks create just as large a volume of deriva-

tive deposits as their gold reserves will permit (assuming

a free gold standard such as existed in the United States

from 1880 to 1933). This is true because it is the busi-

ness of the commercial bank to create derivative deposits,

and—within the limit set by safety—the more they cre-

ate, the greater their profit by way of interest collected on

the loans. It is only natural, then, that they should create

in the long run just as large a volume of deposits as they

can without being drained of their reserves. In fact the

normal value of derivative bank deposits can be calculated

by a fairly simple formula if the minimum ratio of gold

reserve to deposits required by law is known, as well as

the average ratio of currency in actual circulation to de-

posits.

17See Capital and Interest, chap. ix. Any good textbook on banking should
also cover this point.
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Relation of the Money Supply to the Interest Rate

Thus the rate of interest in the long run has nothing

whatever to do with the determination of the volume of

derivative bank deposits, which constitute the bulk of the

money supply. In other words, the total money supply

does not depend upon the rate of interest. On the con-

trary, the rate of interest is almost wholly determined in

the long run by the behavior of the quantity of money,

i.e,. by the behavior of derivative bank deposits (and bank

notes) which are nine-tenths or more of the total money
supply.

This proposition follows logically from two others

which already have been shown to be true. It has been

demonstrated above that the rate of interest is equal to

the average percentage rate of increase of the money value

of annual sales. It has been shown further that the value

of the total sales of society is given by the product of M,
the supply of money multiplied by V, its rate of turnover

per year, or velocity. Moreover, the velocity of money in

the long run tends to oscillate around a more or less con-

stant value, which is presumably determined by customary

habits of paying wages and settling accounts.
118

Since the normal value of the velocity of money is con-

stant, the long run percentage rate of increase of total

sales (M times V) must be given by the rate of increase

of the total money supply, the only one of the two factors

which shows any variation in the long run. The total

money supply is approximately equal to derivative bank

deposits plus bank note
19 currency—the gold reserve be-

ing a very small fraction of the total. Hence the rate of

^For statistical evidence of this, see Capital and Interest, pp. 150-53; 171.
19A bank note may be regarded as a kind of circulating derivative deposit,

since the bank note, like the derivative deposit, comes into being largely by
the loan and discount process.
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increase of the money value of sales is determined in the

long run by the rate of increase of derivative bank de-

posits and bank note currency. Finally, the supply of

derivative bank deposits plus bank note currency tends to

be almost exactly equal to the volume of bank loans and

investments. Hence the normal rate of interest is equal

to the normal percentage rate of increase of bank loans

and investments, and is governed, controlled and deter-

mined by this factor in the last analysis.'
20

Thus the supply of bank loans is a striking exception

to the general law of inverse proportionality, or diminish-

ing utility. Instead of lowering the price of bank loans

(rate of interest), an increase in the supply thereof will

raise the price. In other words, the market rate of inter-

est and the rate of profit earned by banks (and other

lenders) rise when banks expand the supply of loanable

funds, and the faster bank loans increase the higher be-

comes the rate of interest. Instead of an inverse propor-

tionality between the supply and the price of bank funds

there is a direct proportionality.

^In the language of elementary calculus (where Z = sales per year,
r =. the rate of interest, and C = bank credit) the normal relationship of
the variables is given by

dM dV

r _ dZ
m 1 _ d(MV)

. _1_ _ dt
V + dt

M
m~

~dt " Z ~~ ~dt " ' {MV)
" MV W

But the normal value of dV = 0. Hence,

~dt

dM . V _ dM . 1 dC . 1_.
r — dt MV dt M~dt C (a)

The total sales of a country may be estimated by taking the product of
money in circulation multiplied by its average rate of turnover, as explained
above. Using data for the money supply and its rate of turnover in the United
States during a fifty year period ending in 1929, the writer estimated the
normal rate of increase of sales was 6.56% per year. This was approximately
equal to the normal rate of increase of bank credit, for this turned out to be
6.40% per year. (See Capital and Interest, p. 171). Moreover, the latter rate
is exactly equal to the average interest rate in 1922, which was on the whole
an approximately normal year in business activity. See Federal Trade Com-
mission, National Wealth and Income, p. 215.
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Loans by Individuals

Most of the money supply is created and maintained

by the banks through loans, but once this bank money gets

into circulation in the form of derivative deposits it may
either be spent by the depositors or loaned by them to

someone else. Having been spent once, it may be spent

again or loaned by the party receiving it, and so on. Thus

the supply of loanable funds is practically equal to the

supply of bank loans, but the amount of money actually

being loaned by individuals and non-banking corpora-

tions is only a fraction of the total that could be lent at

any time.

The supply of individual
21

loans, unlike the supply of

bank loans, is probably determined in part by the interest

rate. In deciding whether to borrow, to lend, to spend, or

simply to allow their money to lie idle, people no doubt

take into consideration the contractual rate of interest.

Certain individuals will want to lend a greater quantity

of money when the interest rate is high than when it is

low. Perhaps they are not "in business" themselves, and

cannot reap high returns on their capital except by lend-

ing it. They are attracted by a high rate of interest, which

induces them to let someone else use their money rather

than spend it on goods themselves. Other individuals who
are "in business" and are in a position to reap large re-

turns on their investment will want to borrow larger quan-

tities of money when the interest rate is high.

The greater demand for individual loans meets the

greater supply, and loan contracts are struck calling for

payment of the prevailing contractual rate of interest on

the given type of loan. The average rate on all loans will

31In this section the word individual will be used to include non-banking
corporations as well as natural persons.
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be governed in the long run by the percentage rate of

increase of bank credit, for reasons just given. In the

short run the average contractual rate is not completely

determined by the rate of increase of the money supply

but is the result of a number of interacting forces.

One of these interacting short run forces of consider-

able importance is the rate charged by banks on their

loans. The bank rate has an important effect on the rates

paid by individual loans for the simple reason that indi-

vidual loans are practically all re-loans of money orig-

inally borrowed from banks, and the rates charged on the

re-loan of bank money must on the average approximate

the rate charged by banks for creating the original deriva-

tive deposit. Competition brings the price of anything

down to "cost;" and the ultimate "cost" of using all funds

is the average bank rate, which is the price charged by the

money producers, viz., the commercial banks.

The supply—and the demand—for individual loans is

governed by the rate of interest; neither the demand nor

the supply has much effect in the long run on the rate of

interest. The rate is governed by the percentage increase

of the money value of sales, which in turn depends on the

percentage increase of bank loans. Stated differently, it

does not make a particle of difference in the long run

money value of sales whether an individual spends his

money himself or lends it to someone else. If he lends it,

someone else will spend it—in the long run—in lieu of

himself; so the supply of individual loans has no effect

in the long run on the rate of increase of sales, on the net

income for society as a whole, or on the average rate of

interest.

Since a security investment by an individual is the same

thing as an individual loan (to the issuing corporation)
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by the purchaser of the security, the same observations

apply to security investments as to individual loans. Se-

curity investments do not affect the long run value of

sales, or capital, because they represent a contractual rela-

tionship between individuals, the pecuniary effect of which

cancels out for society as a whole in the long run. Security

investments do not represent net additions to the capital

of society as a whole for the simple reason that for every

debit—or addition to the asset side—produced by a secur-

ity sale, there is a corresponding credit—or addition to

the liability side of somebody else's balance sheet.

Nor do security purchases necessarily represent sav-

ings by society as a whole even in the short run, although

the individual purchaser of a bond considers he has

"saved" that much money, and indeed from his own point

of view he has. The individual who buys a security has

saved money from his individual point of view because

he has slowed down the rate at which he himself is con-

suming his income—by denying himself, for a time at

least, the privilege of spending for goods the money put

into the security. But from the point of view of society

as a whole, there may be no reduction of consumption as

a result of the security investment, and therefore no net

saving. If the borrowing corporation spends the money

for goods as rapidly as it was being spent by the party

from whom it was received in exchange for the bond, then

there is no net saving. The money simply passes through

the security-owner's hands without slowing down in its

rate of exchange for goods, and no saving from the point

of view of society results.

Now it has been stated that the volume of loans and

investments can have no long-run effect on the money

value of sales, capital, or net income; but there is an in-
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direct effect which individual loans and investments may
have on the real volume of sales, capital and net income,

i.e., the satisfactions which are represented by the money

values. As explained in a footnote above, a rough esti-

mate of changes in the total volume of satisfactions may
be obtained, by "deflating" the money value of sales (or

capital) by an index of the price level of commodities.

Now the money values increase in the long run in propor-

tion to the quantity of money irrespective of the volume

of individual loans. But the increase will not represent a

corresponding increase in "real" values or satisfaction if

the price level rises in the same degree, and it may be

true that individual loans tend to increase the real volume

of production by concentrating income in the hands of

large factories where it may be used more effectively to

produce satisfaction than in the hands of multifarious

lenders. Large scale production is supposed to increase

human satisfaction and large scale production requires the

concentration of expenditures at the points of large pro-

duction. Individual loans to corporations increase the con-

centration of purchasing power and help to make large

scale production possible. There can be no gainsaying

that.

On the other hand, there is no known mathematical

relationship between the amount of individual loans and

the degree of concentration of purchasing power, still

less between either of these factors and increased efficiency

in generating human satisfaction. The best that can be

had is a statistically observed relationship between individ-

ual loans and total volume of sales adjusted for changes

in the price level. It is true that in the past century

in all capitalistic countries the volume of individual loans

and total sales adjusted for the price level have risen to-



94 Dynamic Theory op Wealth Distribution

gether, and presumably there is some causal connection

between the two. Just how much is a matter of conjecture.

It should be noted that, in theory at least, all new fac-

tories could be financed by the issuance of bonds and

stocks to be purchased—and held—by the commercial

banks in exchange for which the corporation would take

derivative deposits. Not only is this theoretically possible,

but in point of fact most of the necessary concentration

of net income to finance large scale enterprise is in prac-

tice achieved by the creation of fresh derivative deposits.

The gigantic public works operations of the "New Deal"

have been financed by United States bonds; and it is no-

toriously true that most of these are bought—and kept

—

by the banks, who pay for them with derivative deposits.

Short Run Variations in the Economic and
Contractual Rates of Interest

In the short run the economic rate of interest is not

equal to the percentage rate of change in total sales, as

it is in the long run, because the average period of turn-

over of wealth is not constant in the short run. But the

economic rate (based on market valuations) is equal to

the percentage rate of change of the money supply in the

short run as well as the long run. The explanation for

long run considerations has been given above. The short

run explanation follows easily from a theorem deduced in

a preceding chapter, wherein it was shown that the rate

of increase of wealth valued at the market is equal to

XdM/dt, or a constant multiplied by the rate of change of

the money supply. In this same chapter, moreover, the

market value of total wealth was proved to be equal to

this same constant multiplied by 31, the quantity of money
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in circulation. The instantaneous rate of interest corre-

sponding to formula (2) above is therefore given by

—

r2 — dt
' Y — dt

" IM " dt 'M (20)

In the short run the contractual rate of interest is not

equal to the economic rate, although variation in net in-

come has a powerful effect on the rate of interest paid for

loans on various types of security. When profits decrease

the rate of return on loanable funds tends to decline in

sympathy with the lower rate of return on owners' capital.

Business men may be glad to borrow money on notes pay-

ing five per cent when they are making six or seven per

cent on their invested capital. The two per cent differen-

tial between the rate paid and the rate earned constitutes

a net profit to the borrower, or rather, a payment to him

for taking the risk of investing the money in business

enterprise. When the business man can make only three

per cent on invested capital he cannot afford to borrow

funds at five per cent, and the rate on loanable funds must

decline in sympathy with the decline in the rate of profit.

For example, the market rate of interest on four-to-six

months' commercial paper declined from 5.78% in 1929

to a mere 1 % in 1934, and at the same time the profits of

an identical group of corporations declined from eleven

hundred million dollars per year to about three hundred

million.

Bond yields do not depict the short run changes in

profits as clearly as the rates paid on short time paper.

This is due to the fact that bonds carry a supposedly fixed

return for a long period of years, and this is taken into

consideration in the market in determining the price at

which they are sold. Bond yields behaved in a very pe-

culiar manner in the period 1924-1929. In this period
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bond yields steadily declined notwithstanding the fact that

business profits were increasing, and the rate of interest

on short time loans was also increasing. This was due to

the fact that there was a mania of speculation in securities,

and people rushed into the market to buy both stocks and

bonds without their usual regard for rates of yield. Com-
mon stocks ordinarily yield a greater rate of return than

bonds because stockholders ordinarily take greater risks

than bondholders. Yet, in the speculative era of 1924-1929

stock yields actually fell below yields on high grade bonds.

Appreciation of the market value of shares was so great

that buyers gave scarcely any heed to the cash dividend

yield. They were willing to take a very low rate of yield

in order to make a paper profit from the appreciation of

the principal. As people rushed into the market to buy

stocks they caused prices to rise and generate profits for

previous holders. The new buyers paid such high prices

they got little return on their money from cash dividends.

They expected to sell at a handsome profit later on. Since

the opportunity for appreciation of the principal was not

as great in the case of bonds, more consideration was given

to the effective rate of yield, and bond yields were thereby

maintained above the yield of common stocks until the

inevitable crash in stock prices came about.

From the foregoing it may be seen that in the short

run there are other factors besides the rate of profit in

legitimate business which have a controlling effect on the

rate of interest earned by securities. If the speculative

profit from gambling in the securities themselves becomes

great enough the yield on common stock investments may
for a short time actually decline even if the rate of profit

in legitimate business is constant or increasing.

Another factor which reacts powerfully on the rate
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of interest through its effect on the supply of loanable

funds is the reserve position of the commercial banks.

When reserves are high relative to minimum requirements

the rate of interest on short time loans tends to be low

because the banks feel relatively sceure from embarrass-

ment. In the United States the market rate of interest

on four-to-six months' commercial paper shows a good

correlation with the amount of money borrowed from the

federal reserve banks by the member banks. When mem-
ber banks have to borrow heavily from the central banks,

their own position becomes relatively insecure. Hence

they are inclined to charge a high rate on paper they pur-

chase on the market. Vice versa when member banks have

ample cash reserves without recourse to the central banks

they feel relatively secure from embarrassment, and they

are inclined to purchase notes at a low interest rate. But

the fact that they purchase at a low interest rate does

not necessarily indicate that they are purchasing freely

and in large quantities. Strangely enough, money may be

very "tight," i. e., the supply of loanable funds may be

relatively scarce precisely when money is "cheap," in the

sense that if it is borrowed at all it may be borrowed at

a low rate of interest. On the other hand, when the rate

of interest is high it does not necessarily indicate that the

"supply" of money is scarce.

Usually when member banks resort to the federal re-

serve system for credit it is because business men have

borrowed heavily from the member banks to finance in-

creased production, and the interest rate rises at the same

time that money is being freely loaned. As a general rule,

then, high interest rates on commercial paper indicate that

the supply of loanable funds is plentiful. Contrary to the

usual law of supply and demand, the price of loanable
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funds is ordinarily highest when the actual quantity on

the market is largest. Increased profits on the demand
side and falling reserve on the supply side combine to pro-

duce a rising rate of interest when the member banks are

lending freely to business men. But this is not invariably

the case. Sometimes a rising rate of interest on com-

mercial paper may indicate not an increasing demand for

funds to finance production but rather a hysterical with-

drawal of funds for the purpose of hoarding.

For example, in the early part of 1933 the market rate

of interest on commercial paper suddenly shot upward,

yet there was no appreciable increase in the demand for

loanable funds. What happened was that people went to

the member banks to withdraw currency in large volume.

As the member banks met this demand their reserves at

the central banks fell, and they had to borrow from the

central banks to replenish their reserves. Coincidental

with this sharp rise in the volume of federal reserve dis-

counts, and largely as a result thereof, there occurred a

sharp rise in the market rate of interest. When the panic

subsided and people brought their funds back to the mem-
ber banks, the latter retired some of their loans at the

central banks and at the same time built up their cash re-

serve position. Then the interest rate fell as sharply as

it had risen a month previously. One may conclude that

in the short run the rate of interest on loanable funds is

governed more by the technical position of the banks with

respect to reserves than it is by the rate of business profits.



Chapter Six

AVERAGE WAGES IN THE LONG RUN

Fundamental Concepts

That part of the total income of society which is paid

in remuneration for the mental and physical labor of

human beings is known as wages. Those who receive

wrages may be divided into two fairly well defined classes

;

namely, ( 1 ) wage earners who receive a money wage aris-

ing out of an oral or written contract with their employers

for their services, and (2) self-employed workers whose

wages are included in the price of products which they sell.

Wage earners do not own the product upon which they

labor, but are paid a stated wage by their employers. They

have no legal or equitable interest in the product and no

obligation other than to perform the task assigned to them.

They draw most of their income1 from their labor, and

the price received for their work is known as contractual

wages.

The independent, self-employed class of wage earners

includes such occupational groups as farmers, small store

keepers, doctors, lawyers, etc. In ordinary parlance it is

not customary to refer to this class as wage earners be-

cause they hold title to the product of their service and to

the proceeds of the sale of it. In fact, the total income of

this class of workers is a composite : As owners of all the

factors producing the product including labor, commodity

JBut not necessarily all of it, because even wage earners own a small amount
of capital in the form of so-called "consumption goods," on which they may
receive interest.

99
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capital and sometimes land, they may receive wages, in-

terest and rent. The portion of the composite income of

self-employed workers attributable to their labor is called

"imputed wages." It is commonly assumed that imputed

wages are equal to the contractual wages which workers

would receive if they were employed by someone else. This

assumption appears to be reasonable in a competitive sys-

tem because employers of labor will have to pay their em-

ployees at least as much as they could make if working

for themselves in order to induce them not to compete as

independent producers. On the other hand, the employers

cannot afford to pay more. At any rate it is convenient

to make this assumption—that imputed wages equal con-

tractual wages—and to concentrate all attention on the

study of contractual wages because the forces of demand

and supply are more easily observed in the case of wage

earners than they are in the case of self-employed workers.

The income of a wage earner is almost entirely a wage,

whereas the wage of a self-employed worker is hopelessly

confused with other types of income.

It is important to distinguish between money wages

and real wages. The real wage consists of the goods,

services and enjoyments which the worker buys with his

money wage. To obtain an idea of the real wage which a

laborer receives, one must not only know his money wage

but also the average unit cost of the commodities which

he is accustomed to buy. This unit cost of goods bought

by workers is known as the cost of living. If money wages

rise more rapidly than the cost of living, real wages will

rise; and if the opposite occurs, real wages will decrease.

One must recognize also the difference between wage

rates and wage earnings. A wage rate may mean the

amount paid for a given unit of work expressed in terms
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of time units, i.e., per hour, per week, etc. ; or it may mean

the rate paid for a unit of product turned out under a

"piecerate" or "bonus plan" system.

Wage earnings refer to the actual amounts of money

received by a worker in a period of time and are obtained

by multiplying the wage rate by the number of units

worked, whether expressed as time units or units of physi-

cal product. A high wage rate does not necessarily mean

high earnings because the worker may be in an industry

in which there are protracted periods of unemployment

due to seasonal or cyclical changes. Since weekly earnings

or annual earnings depend upon the amount of time

worked, they vary not only as the wage rate but also ac-

cording to the number of absences, the amount of "over-

time" and bonuses paid. In estimating the average wage

earnings for all of society, an additional factor enters into

the calculation. To determine the average income for the

wage earning class as a whole, the total number of unem-

ployed members of this class must be added to the em-

ployed members and divided into the total amount paid

out in the form of wages. In other words, the percentage

of unemployed becomes a factor in this calculation.

The purpose of this chapter is to develop a theory of

wages which may be verified by reference to statistical

data. To accomplish this, it is necessary to set up units

of quantitative measurement for the variable factors in the

theory. However, because of differences in individual la-

borers as well as in the industrial environment, it is difficult

to set up any one unit which accurately measures the quan-

tity of labor expended. On the other hand, if some one

unit is not adopted as a measure of the quantity of labor,

insurmountable complications are sure to be found in a

quantitative analysis.
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The simplest unit of labor is the labor hour. However,

laborers vary greatly in skill and industry; and therefore

an hour's work is not an entirely satisfactory unit. An
alert, energetic artisan can accomplish much more in an

hour than an unintelligent, indolent worker. Neverthe-

less, Ricardo and Marx, without attempting to explain

how such characteristics as intensity and skill might be

reduced to a common basis of time, took it for granted

that such an adjustment was practicable; and they accept-

ed the length of time worked as the universal measure of

labor expended. Later writers of the classical school re-

turned to the unit which Adam Smith had originated,

namely, the amount of sacrifice or pain experienced in

working. Critics entered the objection that this unit does

not allow for differences in talent. It ignores the fact

that a highly skilled worker can accomplish more with less

sacrifice than a man of inferior abilities. With the devel-

opment of the study of the mind, it came to be recognized

that people vary so widely in psychological attitudes that

the amount of pain actually experienced in working could

never be reduced to a common unit. In any industrial

activity there are as many degrees of pain or sacrifice as

there are people working.

Another group of economists turned to the contention

that work could be measured only by output. As a matter

of logic, it is evident that labor is productive only in terms

of what it produces ; but one cannot very well make output

the common basis for the quantitative measure of all forms

of labor because the output is the very thing which should

be studied in its relation to the input of labor.

It has been shown that the labor hour gives no weight

to individual abilities of different workers and therefore is

not a perfect quantitative measure of labor. But the ob-
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jections against it are not as strong as those against the

output basis or the sacrifice basis ; so the unit which is most

commonly employed is an hour of work of average in-

tensity, skill and ability.
2 Certainly there is but slight

inaccuracy in this measure if it is used to study the relative

variation in total amount of labor of a given country over

a period of time, unless there is a big shift in the distribu-

tion of hours worked as between various classes of labor.

The product of labor may take the form of a tangible

good or it may be in the form of personal service, such as

that performed by domestic servants, lawyers, barbers and

doctors. In developing the theory of wages, it is evident

one must have a quantitative measure of the product pro-

duced by labor over a period of years; but there are no

adequate data for the amount of personal services per-

formed. Hence it is expedient to limit the study of wages

to the tangible goods industries, more particularly to man-

ufacturing, for which reasonably accurate measures of

output may be obtained.

At this juncture it might be well to state briefly the

plan of attack which the present study of wages will fol-

low. It should be explained that the law of wages will be

considered from the long run as well as from the short

run point of view. Another differentiation will be made

between the forces which govern the average wage re-

ceived by all wage earners and those which account for

variation in the wages of specific types of labor. In the

latter case one cannot use the average labor hour through-

out all industry as a measure of the quantity of labor ; the

only practicable measure seems to be the number of work-

ers in each occupation.

2Compare P. H. Douglas, The Theory of Wages, p. 16.
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Definition and Measurement of Supply and Demand

In the ensuing discussion, it will be convenient to em-

ploy the familiar terms "supply of labor" and "demand

for labor." It is important to state the precise meaning

of these terms before discussing the principles which de-

termine wages.

In the orthodox sense of the words, demand for and

supply of labor are defined respectively as schedules of

the quantity of labor that would be taken and offered in

a given market at all possible wage rates at a given time.

The orthodox theory of wages undertakes to explain these

schedules of demand and supply in terms of certain al-

leged principles of pleasure and pain. These hedonistic

values are immeasurable and indeterminate in practice;

and it is very doubtful if the schedules of demand and

supply themselves can be determined statistically, notwith-

standing some able attempts to do so. Therefore, instead

of accepting the schedule concept of demand and supply,

it is better to adopt a broader view; namely, that the de-

mand for labor is a shorthand expression for all of those

factors which are positively correlated with the wage rate,

while the supply of labor is a synthesis of all those forces

which are negatively correlated with the wage rate.

The number of hours of labor actually expended is a

prime factor in the supply of labor because it is negatively

correlated with the wage rate: That is to say, when the

amount of labor actually utilized increases, while other

things remain constant, it is bound to depress the wage
rate considerably for reasons explained below.

Indeed, the amount of labor hours actually worked

may be taken as the best single measure of the supply of

labor, and reasonably good statistical indexes of this fac-
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tor can be obtained for manufacturing industry at least.

It may be questioned by what reason one can conclude

that hours of labor worked is the best index of the supply

of labor? The answer is: because it is sensitive to nearly

all of the other supply factors. No other of the various

causative forces which are negatively correlated with the

wage rate is so representative of them all. For example,

the increase of immigration is a long run supply factor

in the wage-rate problem because it tends to depress

wages. But the depressing effect is generally reflected

by an increase in the total number of labor hours utilized

by industry. Hence, the index of hours worked subsumes

the effect of immigration. In a similar way it subsumes

other supply factors, not perfectly, but well enough for

the purposes of first approximation to a wages theory.

By definition all forces which are positively correlated

with real wages are factors in the demand for labor. What
is the best statistical measure of the demand for labor, so

defined?

One of the best measures is the volume of industrial

output. As a matter of common sense, one would expect

the demand for labor to be a positive function of total

production in the long run, because total production is di-

vided between wages, depreciation and interest; while the

latter two items are directly or indirectly reinvested in

labor in the long run. Therefore, the greater the physical

product of industry, other things being equal, the greater

the real wage will tend to become. The several demand
factors which have an important influence on wage rates

tend to achieve their effect by means of an increase in

production. It is common knowledge that progress in

the use of science and machinery has greatly increased

the long run demand for labor—although it may have the
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opposite effect in the short run—and it has done so by

increasing the product of industry. Discovery of new

natural resources and increased personal efficiency are also

forces which tend to increase the outflow of product and,

if the supply of labor remains the same, to increase real

wages. They are demand factors in the labor market;

and in the long run, their net effect in that market is

fairly well mensurable by an index of the physical volume

of production.

The Average Wage in the Long Run

From a study of those factors which determine the

price of commodities, it has been found that when the

quantity of a certain commodity is increased in compari-

son with the supply of other commodities its exchange

value declines. That is to say, in general, there is a good

inverse relation between changes in the relative quantity

of a good and its value.

The fact that the value of a good varies inversely with

its relative quantity is known as the principle of inverse

proportionality. This principle applies to labor as well

as to tangible goods. It may be used to explain wages in

the long run and in the short run, also to explain differ-

ences in the wages of various occupation groups.

The average wage rises when the ratio of labor to

tangible goods falls and falls when the ratio of labor to

goods rises. Stated differently, the average real wage

is positively correlated with the ratio of demand to supply

where demand is represented by physical production and

supply by the number of labor hours expended. Let the

physical product be represented by the symbol P, and

labor hours utilized or consumed by L. Then real wages
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are a function of the ratio P/L, and are positively cor-

related therewith in the long run. If P increases and L
remains constant, the average real wage will tend to rise.

If L increases and P remains constant, real wages will

tend to fall. This may be explained by the principle of

relative scarcity (or inverse proportionality) ; for when

the ratio P/L rises, L becomes scarce relative to P; and

the exchange value of labor in terms of tangible goods

increases.
3

This same result may be reached by other reasoning;

viz. : An increase in output accrues in the first instance as

interest of capital to the owners of capital; they will not

exchange it all directly for labor, but that part they ex-

change for tangible goods becomes eventually a demand
for the labor to produce those goods; hence as product

grows the disbursements for labor grow, and the wage
will grow if the growth in output is relatively greater

than the supply of labor utilized.

One may find statistical verification of the inverse pro-

portionality theory of average wages in the data for man-
ufacturing industry in the United States.

In the following table, the figures in the column head-

ed "P/L" were computed by dividing an index of the

physical volume of manufactures by an index of the total

man-hours of labor expended by the clerical and manual
workers employed in manufacturing, both indices being

based on 1899 as 100. The data in the column headed

"real wages" were obtained by dividing an index of money
wages by an index of the cost of living.

4

sOf course, a part of the real wage consists of labor services (e.g., haircuts)
rather than tangible goods; and to that extent, this line of reasoning is de-
fective. But the bulk of the real wages of the average worker consists of tan-
gible goods, and therefore the reasoning is essentially sound.

4See next page.
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From the data shown in the table, it may be seen that

over this twenty-two-year period there was a long run ten-

dency for both real wages and the relative scarcity of labor

to increase. As the ratio of product to labor supply

(P/L) increases, the scarcity of labor compared to prod-

uct increases; i.e., if the product is relatively more plenti-

Table 3

REAL WAGES AND THE DEMAND-SUPPLY RATIO OF LABOR IN
MANUFACTURING INDUSTRY IN THE UNITED STATES*

1899- 1922

Year

Demand-
supply
Ratio
(P/L)

Average
Real Wages
Per Man-hour

(W)

Year

Demand-
supply
Ratio
(P/L)

Average
Real Wages
Per Man-hour

(W)

1899 100 100 1911 103 98

1900 96 98 1912 114 108

1901 102 101 1913 118 110

1902 104 104 1914 111 104

1903 102 100 1915 121 113

1904 106 100 1916 123 132

1905 114 110 1917 115 126

1906 113 113 1918 111 134

1907 108 109 1919 111 131

1908 102 99 1920 119 141

1909 109 111 1921 122 117

1910 108 106 1922 150 139

"Sources. Of real wages: Paul F. Brissenden, Earnings of Factory Workers,
1899-1927 (Washington: Government Printing Office, 1929), pp. 350 and 355.

Real earnings per capita per week for all manufacturing industries were divided

by an index of "prevailing" hours worked per week to obtain the index of

factory real wages per man hour. The assumption is made that the relative vari-

ation in average hours worked per week is the same as that of "prevailing"

hours per week. Values for hours per week in interstitial years were obtained

by straight-line interpolation of Brissenden's data. This method of computation
makes year-to-year comparisons subject to large error.

Of demand-supply ratio: The denominator is an index of man hours of labor
utilized in manufacturing prepared by Mr. Paul H. Douglas. (See The Theory
of Wages, p. 126.) The numerator is Mr. E. E. Day's index of physical volume
of manufacturing. (See Journal of American Statistical Association XVII,
555).
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ful, the labor is relatively more scarce. The ratio P/L
oscillated up and down from year to year and so did the

real wage; but they both showed a net increase of about

thirty per cent over the twenty-two-year period, as would

be expected from the principle of inverse proportionality.

It is to be noted that the relative scarcity theory of

wages is a kinetic and not a static one. It relates changes

in product and the supply of labor to changes in real

wages. It does not explain the absolute value of wages.

The theory does not assume that certain factors are held

constant; because the effect of all the important factors

in the problem are to a certain extent subsumed in the

ratio of P to L, for reasons already explained.

Mr. H. L. Moore has shown that the inverse propor-

tionality principle offers a first approximation to the mar-

ginal productivity theory of wages in any given industry

where wages are the chief element in the cost of produc-

tion. But in industry as a whole, labor does play the chief

role in production; hence the believers in marginal pro-

ductivity may regard the principle of inverse proportion-

ality as being to some extent consistent with their own
theory.

5

Mr. Moore selected coal mining as a specific industry

in which labor is the predominant factor of production,

and proceeded to verify the principle of inverse propor-

tionality by a study of the wages of coal miners in France. 6

Over a fifty-year period, he found the wages rose on the

average 1.5% per year, while the ratio of product to labor

5Indeed, the two theories give exactly the same relative variation over a period
of time, as shown at the end of the next chapter.

flH. L. Moore, Laws of Wages, p. 44. Moore, however, does not use the term
"inverse proportionality."
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supply rose 1.2 % per year. Mr. Moore's data were money

wages and money value of the product rather than real

wages and physical product, which may in part account

for the difference in the rate of increase as between wages

and the product-labor supply ratio. Mr. Moore also as-

sumed the number of hours worked per year by each la-

borer remained constant, which assumption may not have

been justifiable.

The Potential Supply of Labor

The rate of population growth is in the long run an

important underlying determinant of the number of hours

of labor actually worked because of the close connection

between the potential supply and the actual supply of

labor. In the very long run the number of hours worked

by all laborers is predominantly a function of the num-

ber of laborers available, that is to say, a function of the

potential labor supply. The potential supply is in turn

largely dependent upon the size of the population, al-

though to be sure there are other modifying factors, such

as the sex and age composition of the population, the

length of the work week, etc. That being the case, the

future of the average wage rate is governed, on the sup-

ply side at least, by the trend of population. One may
predict roughly the future of the wage rate by predicting

the growth of industry on the one hand (chief demand

factor) and the growth of population (chief potential

supply factor) on the other hand. But no scientific basis

has yet been discovered for predicting the growth of in-

dustry in the long run. About all that can be done is to

appeal to statistical history and assume that the rate of

growth in the next fifty years will be something like that
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of the past hundred years. This is rank empiricism, and

the only logical basis for making such a prediction lies in

the fact that the trend of the relative rate of increase in

production has been virtually constant during the past

century in this country.

On the other hand, the relative rate of increase of pop-

ulation is by no means constant. What can be expected of

it in the future? An answer to this question is offered by

the theory of population growth. This leads the analysis

of wages to a study of population theories.

The Malthusian Theory of Population

The beginning of modern thought concerning the

growth of population dates from the publication of

Thomas Robert Malthus' Essay on the Principle of Pop-

ulation in 1798, and the revision of this work in 1803.

Malthus is considered along with Adam Smith, David

Ricardo, John Stuart Mill and others as a member of the

classical school of economists.

At the time Malthus wrote, there was a group of

thinkers including Condorcet, Shelley and Malthus' father

who believed that if man were left alone with nature and

not surrounded by customs, rules and conventions, he

would gradually attain to a state of moral, mental and

physical perfection. Malthus' view to the contrary was

so strong he decided to put his arguments into writing.

The result was his famous essay. Malthus believed there

was a tendency in all animal life to increase in numbers

beyond the means furnished by nature for its subsistence.

Basing his figures for the human animal upon Benjamin

Franklin's estimate that the population of the United
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States had doubled in twenty-five years, Malthus held

that population tended to increase in a geometrical ratio

and would actually do so if unchecked. However, accord-

ing to the Malthusian doctrine, the production of com-

modities did not increase in proportion; because with all

the good land in use, additional increments of labor and

capital bring a diminishing return. Malthus explained

it in this way:

"When acre has been added to acre till all the fertile

land is occupied, the yearly increase of food must depend

upon the melioration of the land already in possession.

This is a stream which from the nature of all soils instead

of increasing must be gradually diminishing." 7

Malthus concluded food could not increase by more

than an arithmetical progression. To illustrate by use of

figures, he said that population would increase as 1, 2, 4,

8, 16, 32, 64, 128, 256 if unchecked', while means of sub-

sistence increased as 1, 2, 3, 4, 5, 6, 7, 8, 9. Computed

on the basis of population doubling itself once every twen-

ty-five years, in two centuries the ratio of population to

means of subsistence would be as 256 to 9 and in three

centuries as 4,096 to 13. Of course, no such disparity in

growth of subsistence and population is actually experi-

enced because the population is checked by lack of sub-

sistence long before so great a disparity is realized. How-
ever, there are times in the history of nations when the

population actually does increase in geometrical progres-

sion for several generations. Consider, for example, the

case of the United States of America as represented by

the accompanying table.

7Malthus, T. R., An Essay on the Principle of Population, p. 82, of second
edition.
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Table 4

POPULATION OF THE UNITED STATES
1790- 1930 a

1790 3,929,214

1800 5,308,483

1810 7,239,881

1820 9,638,453

1830 12,866,020

1840 17,069,453

1850 23,191,876

1860 31,443,321

1870 38,558,371

1880 50,155,783

1890 62,947,714

1900 75,994,575

1910 91,972,266

1920 105,710,620

1930 122,775,046

The population in this country increased from 3,929,-

214 in 1790 to 62,947,714 in 1890. Thus the population

doubled itself every twenty-five years, on the average,

during one whole century. The growth was in geometric

progression, as postulated by Malthus in the case where

the natural tendency to increase was unopposed by pres-

sure on the means of subsistence. But the population has

increased from 62,947,714 in 1890 to only 122,775,046 in

1930, which is a much slower rate of increase than dou-

bling every twenty-five years. From the table it appears

that the population has been increasing at a decreasing

percentage rate for several decades; or as Malthus would

say, the checks to the geometric tendency are now making

themselves felt.

According to the Malthusian theory, two types of

checks might keep the population within the bounds of

subsistence. These are: (1) the preventive checks and

aSource: Statistical Abstract of the United States, 1930 (Washington: Gov-
ernment Printing Office), p. 2.
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(2) the positive cheeks. The fundamental difference be-

tween the two is that the positive checks destroy life after

birth while the preventive checks lessen the number of

births.

The chief preventive check, according to Malthus, is

moral restraint; and the most important form of moral

restraint is postponement of marriage, because it appears

that late marriages are less fecund than early marriages.

Having been trained for the church, Malthus would prob-

ably have opposed vigorously attempts at birth control

after marriage. Malthus did not believe that the pre-

ventive checks would ever be put into practice by any

large part of the population. He had little confidence

that most people would ever consent to exercise moral re-

straint, and he therefore maintained that the positive

checks would generally be at work inflicting devastation

upon the population.

Malthus contended that if the average income of

workers were increased, earlier marriages would result

and lead to an increase in the birth rate. This would mean

greater pressure of population upon the means of sub-

sistence. When the pressure of population upon the means

of subsistence became too great, the positive checks would

set in to reduce this pressure by reducing the number of

people. These positive checks were vice, pestilence, war

and famine, which later became famous in legend as the

"Four Horsemen of the Apocalypse" in Blasco Ybanez's

novel of that title. According to Malthus, the poor are

forever doomed to earn only the bare means of subsist-

ence. This class must always be subjected to the ravages

of the positive checks, and the Malthusian doctrine offers



Average Wages in the Long Run 115

no hope for their betterment. However, this does not

mean that Malthus deplored inequality of wealth and in-

come. On the contrary, he spoke in favor of it, basing

his argument on the contention that it was the province

of the more fortunate classes to preserve the comforts,

luxuries and culture of civilization.

Malthus paints a gloomy picture for the future of hu-

manity. The poor could become no better off; because if

they did become so by some chance, their increased welfare

would soon vanish before the increase in population which

Malthus thought would be certain to follow. Inevitably

this increase would greatly reduce the average income of

society, and the spectre of the positive checks would

appear.

Criticism of Malthusian Doctrine

In discussing the relation of population growth to the

means of subsistence, Malthus fails to give any idea of

how great an expansion of the population could actually

take place before the positive checks begin to work. Ap-
parently he recognized that the extent of the expansion

varied from country to country, but just how much it

varied he does not say.
8

8But Mr. H. H. Germond has shown that the Malthusian formula might be
made to yield a statistical law of actual growth. He says the Malthusian
formula for population might be written in the form of a differential equation

as follows:

dt L
1 — b + ctJ

where N represents the actual population, t is time and a, 6, c are statistical

constants. The constants of this formula could be ascertained from statistics

of a given country, and integration would give a formula for the actual popula-
tion. The integration is complicated, and was given by Mr. Germond at the

St. Louis meeting of the Econometric Society in 1935.
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Another criticism of Malthusianism is that in it one

finds little discussion of the effect of improvements in

production and the discovery of more fertile soils. In

this connection, it has been observed that during the nine-

teenth century the history of wages and population

seemed to operate in flat defiance of Malthus' doctrine.

New inventions, discoveries in science, increased efficiency

in production and many other changes have brought about

increased prosperity among all workers. Contrary to the

Malthusian doctrine, it has been the experience of modern

society that it is possible for workers to earn more than

a bare subsistence even in a rapidly growing population.

For example, between 1790 and 1930 real wages in the

United States greatly increased although the population

expanded from 3,929,214 to 122,775,046. It is apparent

the Malthusian theory greatly underrates the ingenuity

of mankind and its ability to increase the means of sub-

sistence and well being. The statistical evidence shows

that the material means for the satisfaction of human
wants in many countries have increased in as rapid pro-

portion as the increase in population and in some countries

even more rapidly. That is to say, product, P, increased

by a larger percentage than L, the labor supply; so the

ratio P/L increased and caused an increase in real wages.

Another important factor which has led to the break-

down of Malthusianism has been the generalized exercise

of birth control by means of contraceptives—something

Malthus himself would not have countenanced. In coun-

tries like France and the United States, the population

growth was definitely slowed down by this method.

Raymond Pearl's Theory of Population

In recent years several scientific studies of population
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growth have been made. Among the more remarkable is

that of Mr. Raymond Pearl, eminent biologist of Johns

Hopkins University. Although Mr. Pearl considers pop-

ulation from a strictly biological rather than an economic

point of view, his method and results are of extreme im-

portance to the economist. Whereas Malthus' work was

based almost entirely upon crude estimates, Pearl's for-

mulae are worked out with mathematical nicety and

precision.

According to Pearl's theory, the trend of population

growth follows a curve represented by the following for-

mula, where y denotes population in millions, and oo rep-

resents time:

y
k

a±oc 4- «2«^
2 + «3^

8 + • • • + <VM

l -f" me

According to this formula, population follows a curve

suggesting the letter S formed with only one point of

inflection. The point of inflection occurs midway in the

cycle, and the upper and lower sections of the curve are

perfectly symmetrical.
9 The asymptote, or maximum pop-

ulation, is given by the value of k; m is a constant of in-

tegration, and al9 a2 , etc., are parameters which govern the

rate of growth and which are determined by statistical

observation. Mr. Pearl tested the accuracy of this for-

mula in seventeen countries with remarkably accurate re-

sults. The actual population of the United States ac-

cording to the Bureau of the Census and the population

calculated by Pearl's formula from 1790 to 1920 are shown

BRaymond Pearl, Studies in Human Biology, p. 572.
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in the following table.
30 The last column gives the devia-

tion of the theoretical from the actual values.

Table 5

TREND OF POPULATION GROWTH IN THE UNITED STATES

1790- 1920

v Actual Population £ ™ i Deviations
Year /»*•« \ from Formula /mu~ a \(Millions)

(Millions)
(Thousands)

1790 3.929 3.929

1800 5.308 5.336 28

1810 7.210 7.228 12

1820 9.638 9.757 119

1830 12.866 13.109 243

1840 17.069 17.506 437

1850 23.192 23.192

1860 31.443 30.412 1,031

1870 38.558 39.372 814

1880 50.156 50.177 21

1890 62.948 62.769 179

1900 75.995 76.870 875

1910 91.972 91.972

1920 105.771 107.394 1,623

In only one instance, 1860, is the deviation of the calcu-

lated value from the observed value greater than three

per cent; in only two other years, 1840 and 1870, are the

deviations greater than two per cent; in three years, 1790,

1850 and 1910, the census and the theoretical estimate

exactly coincide.
11 Mr. Pearl's estimates of the trend of

population in sixteen other countries are about as accurate

as those for the United States.

One of the assumptions of Pearl's theory is that coun-

tries pass through various industrial stages or epochs. Mr.

10Raymond Pearl, op. cit., p. 590.

"This three-point coincidence is an inevitable result of Mr. Pearl's method
of fitting his formula to the observed data.
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Pearl concedes that his formula applies only as long as the

industrial organization of society remains substantially the

same. In connection with this assumption, it should be

observed that one of the defects of Pearl's theory is that

it requires the designation of arbitrary points in time as

the "beginning" and
'

'ending" of industrial epochs in the

various countries. It is doubtful whether it is possible to

say exactly when a given industrial stage begins and when

it ends. Nor is it possible to give a scientific definition of

what is meant by the phrase "industrial organization of

society."

Assuming that the "industrial organization" in various

countries will remain unchanged, Mr. Pearl has predicted

the upper limits of their population. For the United

States his predicted upper limit is 197,274,000; for Eng-
land and Wales, 73,043,000; for France, 42,579,000; for

Germany, 116,531,000; and for Japan, 89,300,000.
12

Perhaps the most important mathematical character-

istic of the "S-shaped" curve is that it pictures a variable

increasing at a decreasing percentage rate.
13 Mr. Pearl

was interested in finding what forces caused the popula-

tion of various countries to follow this characteristic type

of curve. He experimented with insects
14 and hens

15
to

establish a basis for his theory.

In an experiment with fruit flies, a number of bottles

containing equal amounts of food were charged with

varying numbers of pairs of flies.
16 The flies in the less

^Raymond Pearl, op. cit., pp. 590, 600, 603, 60T, 623.

13This is readily seen from the equation written in its differential form, of
which a first approximation is:

—— = aftX *

dx t'-t]
"76iU, pp. 372-379.
15Raymond Pearl, The Biology of Population Growth, p. 141.
16Ibid, pp. 25 ff.
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crowded bottles produced a much greater number of off-

spring than those in the more crowded bottles.

Applying an analogous method to human phenomena,

Mr. Pearl correlated for a large number of American

cities the average number of persons per dwelling and

the fecundity of married women in the childbearing ages.

He discovered a negative coefficient of net correlation of

r = —0.175. From this he concludes that crowding

tends to check the rate of procreation of human beings

just as it does in the case of flies. Mr. Pearl argues that

increased density of population in any area causes a de-

crease in the rate of population growth ; hence the growth

of population automatically checks itself. The logic of

this argument seems to have a rather slender foundation

since it is based on a correlation coefficient which is small

and presumably subject to appreciable error.

More than that, Mr. Pearl seems to overlook the fact

that the negative correlation above noted might be due

to some neglected factor operating on birth rate and con-

gestion in the various cities, and not to a causal connec-

tion between crowding and the birth rate. It would have

been more proper to determine the correlation between the

birth rate and congestion of living quarters with respect

to crowded and uncrowded areas within particular cities.

As a general rule, the more densely populated districts of

a given city have a much higher birth rate than the less

crowded areas. In other words the correlation coefficient

between crowding and birth rate within a given city is

positive, not negative. This positive correlation refutes

Mr. Pearl's argument that the principles governing the

multiplication of hens and fruit flies on the one hand and

human beings on the other are the same.

Besides this salient one, there are several other defects
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in Mr. Pearl's methods and theories which should be noted

in brief. In the first place, his addition of numerous con-

stants to his formula to make his theoretical curves of

population growth more flexible turn his curves into a pic-

ture of what has happened rather than a law which future

growth will necessarily follow. Mr. Pearl finds it neces-

sary continually to revise his curves to keep them in con-

formity with the facts. In the second place, it has been

demonstrated that as his curves of population growth are

projected into the future, the relative size of the probable

error increases so much that the curves become exceedingly

unreliable as forecasting devices.
17 For example, Mr.

Pearl's prediction of a 197,000,000 population for the

United States in the year 2,100 is likely to be far from
the actual population in that year even if it be assumed

that the nation will remain in the same industrial "epoch"

until that time. Criticism has already been directed at

Mr. Pearl's conception of industrial stages or epochs. He
seems to have the idea that a country advances from one

industrial stage to another in sudden, spasmodic bursts,

and that the upper limit of the population remains fixed

until a new cycle suddenly develops; then the "ceiling" of

the population is raised by the greater productivity of the

new era. This theory does not conform to the facts of

history. New industrial stages do not enter so rapidly,

but come in gradually with new inventions and slow

changes in the social order. It can be shown that Mr.
Pearl's timing of the entrance of epochs for various coun-

tries is more or less arbitrary.

Of all the objections that have been made to Mr.
Pearl's work, perhaps the most serious one is that he con-

siders the biological forces of main importance and gives

"See Henry Schultz, "Standard Error of a Forecast From a Curve," Journal
of American Statistical Association, XXV, 139.
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comparatively little weight to the economic and social fac-

tors which have a strong bearing on the rate of population

growth. For example, it requires no profound knowledge

of either the biological or social sciences to see that the

United States with a population of 197,300,000 would

probably have a higher standard of living than the coun-

tries of Western Europe would have at their estimated

maximum populations or asymtotes. If "crowding"

checks population, why should this check not operate uni-

formly from country to country and halt the growth of

population at the same standard of living, where pre-

sumably the degree of "crowding," in an economic sense,

would be uniform? Mr. Pearl does not give an adequate

answer to this question.

On the other hand it is hardly to be questioned that

the growth of population in the United States will con-

tinue to take the form of an "S-curve" for some time to

come as the population will continue to increase at a de-

creasing percentage rate. But for reasons already pointed

out, it is not safe to rely upon extrapolated forecasts along

the S-curve for many years in the future. Much credit

is due to Mr. Pearl for his efforts to solve the problem

of population growth by scientific methods; but however

admirable the originality of his work may be, many of his

conclusions do not hold true when the sociological and

economic forces at work in the population are given their

due weight. None the less, his forecasts are much superior

to the crudities of early workers in the field.

Causal Relationship of Wages and Population

In a study of wages from the long run perspective, it

is important to determine what has been the relation be-

tween changes in the growth of population and changes

in real wages.
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A useful method of measuring population growth is to

obtain the difference between the birth rate and death rate.

This is the net fertility rate, or the rate at which the pop-

ulation increases when the influences of emigration and

immigration are not considered. In recent years the birth

rate has been falling much more rapidly in this country

than the death rate, which means that the population has

been increasing at a somewhat faster rate than that sug-

gested by the birth rate before the death rate is subtracted

from it. Thus the net fertility rate effords a much better

measure of population growth than the birth rate. A
country may have a high birth rate; but if the death rate

is also high, the net increase in population, or the net fer-

tility rate, may not be great.

Mr. Paul H. Douglas has made a study of the trend

of real wages and the net fertility rate in England and

Wales covering a period from 1861 to 1912. In this study

he finds significant relationships between the two vari-

ables.
18 Real wages and the net fertility rate increased

concomitantly from 1861 to 1877. Mr. Douglas declines

to draw any conclusion from this observed relation other

than to remark that the rise in real wages probably caused

more attention to be directed to public health and thus

caused a reduction in the death rate. However, it is ques-

tionable whether increased attention to public health could

have caused such large increases in the net fertility rate

over so short a period of time. Mr. Douglas is inclined to

regard real wages as the causative force determining the

net fertility rate, but it would seem more plausible to re-

verse his conception of the causal nexus between the two

factors. The net fertility rate determines the size of the

population in the long run, and the size of the population

18Paul H. Douglas, The Theory of Wages, p. 387.
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governs the potential supply of labor. Thus the net fer-

tility rate is seen to be a supply factor in the labor market.

It operates in connection with the demand factors to de-

termine the long run wage rate. The net fertility rate is

not governed by the wage rate, but rather by the spiritual

ideals of a people and the extent of their knowledge of

the techniques of contraception.

If this analysis be correct, the increase in English real

wages between 1861 and 1877 was due to the fact that

there was a much greater increase in the demand for labor

because of the Industrial Revolution and English com-

mercial and colonial expansion. The greater demand out-

weighed the depressing effect which the increased net fer-

tility rate would otherwise have had upon real wages.

From 1877 to 1912 the correlation between real wages

and the net fertility rate in England was negative, wages

increasing while fertility declined. From this negative cor-

relation one may perceive that there need not always be

a crush of the population against the means of subsistence

as claimed by Malthus, and that the population does not

inevitably rise in proportion to every increase in the eco-

nomic well-being of laborers. On the contrary there was

a tendency for the rate of growth of population to decline

at the same time the rate of production was at least hold-

ing its own.

The problem may be probed further by a consideration

of the data for the United States. Statistics are not avail-

able for a dependable analysis of the long run relation be-

tween real wages and the net fertility rate in this country,

but the relation for a short period of time may be noted

from Table 6 below.
19

1GSee next page.
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Average real earnings have experienced an upward

trend during the thirteen-year period shown in the table.

Accompanying this increase in real earnings, there was a

sharp decrease in the net fertility rate. Thus, with respect

to this period of time at least, one may conclude that in this

country as well as in England and Wales there was a gen-

eral tendency for average welfare and the rate of popu-

lation growth to be inversely related.

The final question in this connection is, what have been

the causes of the large and consistent decreases in the net

fertility rate of the United States, England and other

countries in recent years? Although the death rate has

decreased in these countries, even greater decreases in the

Table 6

NET FERTILITY AND REAL EARNINGS IN THE UNITED STATES 4

Year
Net

Fertility Rate
(Per Thousand)

Index of Net
Fertility Rate
(1915 = 100)

Index of Average
Real Earnings
(1915 = 100)

1915 11.0 100 100

1916 10.2 93 116

1917 10.5 96 107

1918 6.3 57 113

1919 9.3 85 109

1920 10.6 96 117

1921 12.6 114 96

1922 10.6 96 114

1923 10.0 90 135

1924 10.8 97 125

1925 9.6 88 133

1926 8.4 77 134

1927 9.2 84 130

birth rate have conspired to reduce the net fertility rate

to a small figure compared with what it was before 1900.

"Sources. Of net fertility rate: Statistical Abstract of the United States,
1930, p. 83.

Of real earnings: Earnings of Factory Workers, 1899-1927, p. 93.
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The reason for the tremendous reduction in the birth

rate among the people of western civilization in recent

years has been due almost certainly to the widespread use

and dissemination of birth control information among all

classes of people dating from the pioneer efforts of Mrs.

Annie Besant in England in 1877. The working classes

have welcomed the opportunity to prevent undue increase

in the size of their families and have availed themselves

increasingly of contraceptive information.



Chapter Seven

SOME FURTHER ASPECTS OF
WAGE THEORY

Average Wages in the Short Run

It has been stated that the supply of labor is corre-

lated negatively with the w^age rate. Statistical evidence

has been presented to show that this is true in the long

run if supply is measured by the number of hours of labor

utilized. In the short run statistics there is no exception

to this tendency. It has been found that for short run

periods there is a negative relation between real wages

and the proportion of employable persons employed.

There is also a negative relation between real wages and

the length of the working week. For example, if the

worker has been receiving forty cents an hour for a thirty

hour week, an increase in the wage rate to fifty cents an

hour may be accompanied by a reduction in the working

week to twenty-four. In each case the weekly earnings of

the laborer would be twelve dollars. The short run supply-

price relationship would be neither elastic nor inelastic,

but unitary.
1 Whether elastic, inelastic or unitary the re-

lationship is always a negative one, according to Mr. Paul

H. Douglas.

Mr. Douglas and some other economists attempt to

explain this short run inverse proportionality on the

premise that the higher the wage rate the less the number

aThe degree of elasticity is measured by the coefficient «, as given by the
following formula: (where x represents the quantity of labor hours utilized

and y stands for the wage rate per hour)

^ dx , dy dlog6x
8 ~" x I y ~~ dlog ey

If e is numerically less than one, the supply-price relation is inelastic; if

e is greater than one, there is an elastic relationship.

127
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of hours laborers are willing to work. This explanation

assumes a lack of ambition and an inertia on the part of

workers in general which is open to serious question. The
allegation is made that workers are satisfied with a certain

amount of economic goods and do not care for more, and

it is argued that an increase in the real wage rate causes

a reduction in the number of hours worked or a reduction

in the number employed. The question may be asked:

Is this what happens in actual experience? It seems logical

to reply in the negative. To answer in the affirmative

would be to assume that the average worker craves leisure

more than material gain, which probably is not true in

America at least.
2

The most plausible explanation of the short run sup-

ply-price relationship in the labor market does not involve

any assumptions whatever as to labor psychology. When
real wages fall, there is a decline in the ratio of produc-

tion to labor supply; and a rise of wages is accompanied

by an increase in the ratio of production to labor supply.

It has been shown by reference to Table 33
that this is

true in the long run. Further reference to this table will

verify the principle in the short run also, for it may be

seen that in all but four of the twenty-three years the

movement of real wages and the ratio of product to labor

was in the same direction.

Mr. H. L. Moore found a similar correlation in the

short run between product per worker and real wages in

the coal mining industry of France, as evidenced by the

high correlation coefficient of r = +.84.
4

Thus the observed negative relationship between labor

2For a realistic, first-hand account of the worker's attitude toward his job,

see Whiting Williams, What's on the Worker's Mind?
3See p. 108, supra.

*See H. L. Moore, Laws of Wages, p. 55.
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supply and the wage rate is a mathematical result of the

fact that the other factor in the wage equation, output,

either remains constant over short periods or varies in such

way as not to cancel the effect of changes in the amount

of labor actually used. If production should remain con-

stant over short periods, then plainly when wages were

increased, there would have to be a lower amount of hours

worked to account for the greater scarcity of labor rela-

tive to product. Likewise, if production declines when

the labor supply actually utilized declines, but does not de-

cline in proportion, then the wage rate will rise. This

apparently is what actually happens. The more inefficient

workers are laid off first when men have to be discharged,

and the decline in product is not proportional to the de-

cline in hours of labor actually worked. Thus the negative

relation between employment and wages noted by Mr.

Douglas is explained by technological considerations ; and

workers' psychology has little or nothing to do with the

matter, as he suggested.

An interesting aspect of this phenomenon is that the

average real wage earned (i.e., rate per hour) by those

actually working tends to be greater in times of depression

and unemployment than during periods of brisk business

activity, because the average productive efficiency of those

working is greater in slack times. On the other hand, total

real earnings are, of course, lower in depression than in

prosperity because fewer men are working full time, and

fewer men are working at all.

In considering the short run relation between the sup-

ply of labor in the United States and the average real

wage, it is important not to ignore immigration. During
the period from 1900 to 1914, the United States received

approximately one million immigrants a year. In fact,
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immigration increased so rapidly that some economists be-

lieve the general level of wages in this country was threat-

ened by the large increase in the potential supply of labor

coming from this source.

In sixteen of the twenty-nine years from 1899 to 1927,

real wages and immigration varied inversely from year to

vear as shown bv Table 7. But it is not reasonable to be-

lieve that a big wave of immigration for one year could

depress the wages of the same year very much because

the influx of workers (after 1914 at least) was a very

small fraction of the total labor supply. A more plausible

conception of the relation of wages to the number of im-

migrants is found when the changes in immigration are

lagged one year behind the changes in wages. With this

lag a positive relation in the year-to-year variation may be

noted, which is even stronger than the negative relation

above mentioned; for the change of direction is the same

in all but five of the twenty-seven changes compared. This

means that immigrants tend to flow into the United States

more rapidly when real wages have increased the pre-

ceding year.

In other words the causative factor in the short run

is the wage rate, and the amount of immigration is pri-

marily a result. In the long run the relationship is prob-

ably the reverse, i.e., heavy immigration over a period of

years tends to lower wages. It is to be observed, however,

that restrictive legislation in this country has greatly re-

duced the annual quota of immigrants ; and in the future

one can expect the effect of immigration on real wages to

be a relatively unimportant matter. In fact, since the

world-wide business depression started, immigration to

this country has fallen below a hundred thousand immi-

grants a year.
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Table 7

IMMIGRATION AND REAL WAGES IN THE UNITED STATES*

"Vr~„-w Number of Index Real wages Index
i ear immigrants 1899 = 100 per year 1899 = 100

1899 311,715 100 |603 100

1900 448,572 134 591 98

1901 487,918 147 604 100

1902 648,743 198 621 103

1903 857,046 265 593 98

1904 812,870 251 582 97

1905 1,026,499 319 646 107

1906 1,100,735 353 660 109

1907 1,285,349 412 636 105

1908 782,870 251 570 95

1909 751,786 241 640 106

1910 1,041,570 334 608 101

1911 878,587 282 562 93

1912 838,172 269 617 102

1913 1,197,892 384 623 103

1914 1,218,480 391 576 96

1915 326,700 105 620 103

1916 298,826 96 718 119

1917 295,403 95 667 111

1918 110,618 35 703 116

1919 141,132 45 677 112

1920 430,001 138 726 120

1921 805,228 258 595 99
1922 309.556 99 705 117
1923 522,919 168 839 139
1924 706,896 227 776 129

1925 294,314 94 825 137
1926 304,488 98 830 138
1927 335,175 108 805 133

It was stated in a preceding section that the net fer-

tility rate is in the long run an important determinant of

the supply of labor. On the other hand, in the short run

the behavior of the net fertility rate seems to be in part

determined by that of wage earnings. This is evidenced

by the fact that there is a good positive correlation be-

tween the index of wage earnings and the index of net

"Sources: immigration data, World Almanac, 1934, p. 239; real wages data,
Earnings of Factory Workers, 1899-1927 (Washington: Government Printing
Office, 1929), p. 350.
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fertility when allowance is made for the period of gesta-

tion. Table 6
5 shows that with only three exceptions a

change in real money earnings was followed by a change

of like direction in the net fertility rate the next year.

This leads to the conclusion that for short run periods an

increase in wage earnings tends to cause an increase in

fertility, the logic of this relation being that when earn-

ings are greater more men are employed, marriages in-

crease, and the birth rate does likewise about a year later.

Differences in Wages of Specific Occupations

Many types of labor are found in modern industry,

and workers are legally free to go from one occupation

to another. However, in point of fact laborers do not

move easily from one occupation to another both because

of differences in native capacity and because they tend to

become specialists in particular fields of work. For ex-

ample, those who have spent many years in training to

become lawyers cannot without a great amount of dif-

ficulty and sacrifice pass into another profession such as

engineering. In addition to this difficulty there are other

barriers which prevent movement of workers from one

occupation group to another, such as union rules and

laws passed by the government regulating entrance to

the professions. On the other hand, the difficulty experi-

enced by wage earners in going from one occupation to

another is often attenuated by the fact that between a

large number of occupations one does not find clear-cut

divisions. For instance, carpenters and bricklayers often

become contractors, while accountants and engineers fre-

quently become business executives. Even where consid-

erable interpenetration between groups is practicable,

however, movement by a worker from one occupation to

5See p. 125, supra.
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another usually takes time and must overcome obstacles.

As a natural result, the vocations most difficult to enter

have the smallest number of people engaged in them.

For an explanation of the wide variation in wages of

different occupational groups, one may turn again to the

principle of inverse proportionality, by which it was pos-

sible to account for changes in the average wage of all

workers from time to time. By the principle of inverse

proportionality, one would expect to find that the wages

of various groups vary inversely with respect to the size

of the group ; that is to say, labor which is relatively plen-

tiful should be relatively cheap, and labor which is scarce

should be dear. The larger the number of workers in a

given occupation the smaller should the wage be in com-

parison with other occupations. At least this should be

true in the long run. The railroad industry may be taken

as a fairly stable one in which short run factors have com-

paratively little influence on wages. In this industry,

then, the principle of inverse proportionality should large-

ly determine rates of pay, even in a single year. Verifica-

tion of this expected relationship is found in the following

table showing the number of laborers in the various classes

of work and their average annual wage earnings.

The classes of work have been arranged according to

difficulty of entry, such things as skill, training, service

requirements, etc., all being considered. The ranking

class, or the one most difficult to enter, is plainly the group

of general officers including vice-presidents, managers,

head accountants, counsellors-at-law and the like. The
next class in order is that of subordinate officers, including

master mechanics, division engineers, and superintendents.

Next comes the group of professional and semi-profes-

sional workers such as traveling auditors, physicians, road-

masters, train dispatchers and locomotive engineers. The
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locomotive engineers are listed in the semi-professional

class because their degree of skill is correspondingly high

and so are their seniority requirements. Machinists, fore-

men, locomotive firemen, grade A clerks in the office, etc.,

are logically grouped together as skilled labor.

Next in degree of admission difficulty come the semi-

skilled, including grade B office clerks, station agents and

brakemen. In the lowest group come the unskilled work-

ers—those engaged in the class of railroad work easiest

to enter—including crossing tenders, section hands, jani-

tors, etc.

Table 8

DISTRIBUTION OF WAGE EARNINGS AND NUMBERS IN THE
VARIOUS EMPLOYMENTS, CLASS I STEAM RAILROADS 3

OF THE UNITED STATES, 1934

xt u Yearly Wage
ir- j £ T^ i 4.

Number t* •

Kind of Employment Employed JjS
Executives, general officers and their

assistants 5,960b $6,460.23

Subordinate officers 6,154 3,738.83

Professional and semi-professional la-

bor: physicians, supervising clerks,

roadmasters, train dispatchers,

yardmasters, traveling auditors, lo-

comotive engineers, etc 71,300 2,631.95

Skilled labor: grade A clerks, fore-

men, conductors, machinists, ma-
sons, locomotive firemen, etc 280,960 1,749.70

Semi-skilled labor: grade B clerks,

painters, carpenters, telegraphers,

stewards, flagmen, brakemen, sta-

tion agents, etc 332,293 1,092.65

Non-skilled labor: janitors, section-

hands, common laborers, cooks,

waiters, cleaners, gatemen, crossing
tenders, etc 420,496 738.90

"Adapted from Wage Statistics of Class I Steam Railways of the United
States, for the year ending December 31, 1934. Published by Interstate Com-
merce Commission. (Washington: Government Printing Office, 1935).

bThis is a mixed group for the purpose of this analysis, because the assist-

ants should not be included with the executives.
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It will be noted from the table that as the entrance

requirements decline the number of workers in the class

increases. Of equal or greater significance is the fact that

as the number of workers in the class increases the aver-

age yearly wage declines without a single exception. The

negative relation holds for each class, and the table cor-

roborates the principle of inverse proportionality.

Comparable data for other industries are not gener-

ally available, but it is a fact of ordinary experience that

the principle of inverse proportionality gives a first ap-

proximation to differences in wage rates. "Common
labor" is the poorest paid, while unique or unusual talents

are often able to earn very high wages. For instance,

great artists like Mr. John McCormack or Mr. Fritz

Kreisler and "stars" of the cinema having an unusual per-

sonality receive huge salaries. Popular writers like Mr.

H. G. Wells also receive fabulous sums for their labors.

These high salaries are in line with the theory of relative

scarcity. Talented artists and creative geniuses receive

high wages when they have become recognized because

they are able to do what few other people can do. If their

ability were common to a large percentage of the popula-

tion, their wages would be low. Conversely, if ordinary

automobile mechanics were as scarce as talented opera

singers, one could expect their salaries to be just about

equal to those now enjoyed by the favorite artists.

But what of the demand for labor as a factor in the

determination of occupational differentials? In the long

run the effect of demand on wages is more or less nulli-

fied by the sympathetic behavior of the supply. If the

demand for a given type of labor declines, the immediate

effect will be a decreased wage for that labor; but if this

situation persists while the relative difficulty of getting
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into the occupation remains constant, workers will be dis-

couraged from entering it; and the supply of that type

of labor will be decreased. As this takes place the rela-

tive wage rate in the occupation will rise to its former

position. The point is that in the long run the chief fac-

tor determining the relative wage is the relative supply

of labor in each occupation, not the demand for the prod-

ucts of the occupation.

The relative supply of labor is in turn governed by

the difficulty of entering the various groups. Everyone

would like to be in the highly paid groups. If all could

get in, the wages would no longer be so high. The average

section hand could demand as much pay as the master

mechanic if all section hands were able to take over the

work of master mechanics. They would have to be paid

as much to persuade them to remain at the work of track

repair.

One way to get into a given occupational group is to

be born into it, so to speak. That is to say, the children

of parents in a well paid class have a better chance of en-

tering that class as adult workers than have the children

of lower groups. The children of skilled workers have

a better chance to become machinists than the children of

section hands. When the labor supply is regarded as a

continuous stream of human effort in which the son is but

the extension of the father, then, it is perceived that a part

of the difficulty in reaching the smaller sized and better

paid groups consists in the practice of birth control, which

requires knowledge, skill and will power. In order for a

given human material to lift itself into the smaller groups,

it must overcome the natural tendency of human fecund-
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ity. In other words the differential birth rate is an under-

lying factor in the causation of differential wage rates.

The Differential Birth Rate

There is a paucity of statistical material and a sad lack

of scholarly discussion on the relation of the net fertility

rate to the income status of the various classes of society

in this country. The common observation that the poor

have more children than the rich is generally accepted

without an attempt being made to gather statistics show-

ing to what extent this is true. From the small amount

of material that is available, Mr. W. F. Ogburn and Mr.

Clark Tibbitts have made an admirable study of the fer-

tility of various income groups in this country, although

of necessity many of their figures are estimates. Some of

their results are shown in the following table

:

Table 9

FERTILITY OF SOCIAL CLASSES IN THE UNITED STATES"

Average Number of Children
Class Ever Born to Mothers of

1925, 40 to 44 Years Old

Agricultural laborers 8.6

Non-agricultural laborers 8.3

Semi-skilled artisans 7.9

Skilled workers 6.8

Bourgeoisie 6.2

Managers 5.8

Professional classes 4.9

Capitalists 4.5

These birth data seem rather high because they rep-

resent an accumulation for the wedded life of women ex-

tending as much as twenty-five years or more into the past,

when knowledge of birth control was not as widespread

as it is today. Younger married women were not pro-

•Adapted from W. F. Ogburn and Clark Tibbitts, "Birth Rates and Social
Classes," Social Forces, VIII, 5.
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during children at the rates indicated in this table. But
the relative variation shown between classes is probably

typical for women of all childbearing ages.

The significant conclusion to be drawn from this table

is that those classes which receive relatively high incomes

have low birth rates, and the lower paid classes have high

birth rates. These findings are in conformity with the

theory of relative scarcity. As already explained, the oc-

cupation groups whose members render services which can

be performed by only a small number of the population

receive higher wages than do the more crowded occupation

groups. The foregoing table shows that the more exclu-

sive groups obtain their advantageous position and main-

tain it partly through the exercise of birth control.

Mr. Paul H. Douglas has made an interesting study

of the trend of the differential birth rate.
6 According to

his findings, the general tendency in the countries of west-

ern civilization is for the birth rate of the higher income

classes to remain approximately constant and for the birth

rate in lower income classes to decrease. This means a

leveling force is undermining the differences in class fer-

tility. According to the principle of relative scarcity, in

the long run this tendency will cause a reduction in the

wage differentials existing between classes. As the labor

of the lower groups becomes more scarce through the

operation of birth control, their wages will tend to in-

crease if the average wage of all classes does not decline.

On the other hand, if the average real wage for all work-

ers should decline due to the breakdown of private capi-

talism or some other cause, then, the effect of the trend

in the differential birth rate noted by Mr. Douglas will

be merely to distribute the poverty more evenly. The

workers in the lower groups will be better paid compared

6P. H. Douglas, The Theory of Wages, p. 401.
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with their superiors, but in a worse condition with respect

to their previous standards of consumption. At all events

the tendency noted by Mr. Douglas will have to develop

much further before any considerable reduction of wage

differentials is achieved by its effect on the relative supply

of labor in the several classes.

Piece Rate Systems

An apparent exception to the principle of inverse pro-

portionality in the determination of relative wage rates

is found in the case of piece rate systems of wage pay-

ment. Here the worker is paid so much per unit of physi-

cal product turned out by him, and on the surface it looks

as if productivity rather than relative scarcity of labor

determines the wage. However, an examination of the

history of piece rates shows that such is not the case.
7

When piece rate plans are instituted, the output per work-

er is usually increased; consequently the workers enjoy

higher earnings temporarily. But if the earnings increase

to any marked extent, the employer almost invariably cuts

the rate of pay per piece; so the laborers cannot advance

themselves very far by increasing their physical produc-

tivity in any particular industry. When labor usually

worth five dollars per day begins to make eight dollars

per day, the employer says to himself: "I know those

fellows are getting more than they are 'worth' because I

can go out in the market and hire labor of that type to

work just as hard for less than they are making per day."

And the employer is usually correct in his reasoning.

The piece rate system has usually proven to be a snare

and a delusion to employees because it stimulates them to

work much harder for the same pay, or for very little

7When piece rate systems prevail, the weekly earnings of the several workers
may vary with respect to individual productivity; but the earnings of the
whole group are not governed by productivity, for reasons noted.
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additional pay. Indeed, it must have this effect because

the market evaluation of a given class of workmen de-

pends primarily upon their relative scarcity, and only

slightly upon their productivity.
8 That is why piece rate

systems are often a source of bitter controversy between

workers and employers. Labor unions charge that under

piece rates the employees are "speeded up" to a point

where their health is injured and the length of their pro-

ductive life is materially shortened. Cutting the piece

rate after it has once been introduced is almost sure to

cause friction, and the canny employer will make allow-

ance for probable increases in output when he fixes the

piece rate. That is to say, in going over from a time basis

of pay to a piece rate basis, the rate should be fixed so

that the workers cannot make much more than they are

"worth." In order to set the rate in this way, it is nec-

essary to predict maximum output to be expected from

a worker under the stimulus of a piece rate. To do this

requires that careful time and motion studies be made
for each job.

9 No matter how carefully the piece rate

is set, it will have to be changed if new processes are in-

troduced, or if there is a big change in the labor market.

Piece rates of pay often require elaborate inspection tech-

niques to protect the worker and employer from one an-

other. The employer must protect himself from shoddy

workmanship; and he may do this by not paying for re-

jected pieces, also by compelling the worker to pay for

wasted material. On the other hand, the worker must be

protected from loss of time due to faulty materials, de-

fective machinery, etc.

8On the other hand, the real wage of all workers as a whole depends very
much upon their combined output. This is just another illustration of the
paradox of an exchange economy—that what is true for a small part of
society is not always true for the whole.

"For a discussion of time and motion study, see works by Taylor, Gantt and
others cited in biblography, infra.
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Bonus Plans

An improvement of the ordinary "straight" piece rate

system is found in the so-called "bonus" or "premium"

plan, of which there are many varieties. In the case of

the premium plan the laborer is not paid a uniform rate

per piece, but the pay per piece depends on the speed of his

output. The pay per piece may actually decline as the

output increases, although the pay per hour increases.

It is in order to examine briefly some of the more im-

portant premium plans.

Halsey's premium plan fixes a standard time for a

job; and if a worker just equals, or falls short of this

standard, lie receives the regular rate of pay. If he takes

less than the standard time to complete his job, he receives

a premium per hour equal to one-third of the wage for the

time saved. For example, if the standard time for a job

is ten hours and the regular return is three dollars, the

premium for speed is one-third of thirty cents, or ten

cents per hour. If instead of doing the work in ten hours

the employee should complete it in eight, he would receive

a premium of twenty cents or $2.60 for the job. This

calculation can be made more understandable by a simple

arithmetical illustration:

Standard time 10 hours
Standard pay for a 10 hour "job" or piece $3
Standard pay per hour $0.30

Premium for speed $0.1

Hours actually used on job 8

Hours saved 2

Premium for speeding work : 2 X (0.10 = $0.20

Pay: 8 X |0.30 (standard rate per hour) + $0.20
(premium) = $2.60

Decrease in rate per piece caused by speed in"-:

|3.00 - |2.60 = $0.-10

Increase in rate per hour caused by speeding-:

10.20 ^ 8 = |0.025
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Figured on an hourly basis the worker will receive thirty-

two and a half cents an hour by saving two hours of work

;

whereas if he took standard time to finish the job, he

would receive only thirty cents an hour. It is important

to note this increase in the average wage per hour rises as

the worker's speed rises. This is an illustration of how

piece rate systems reward industrious workers. In the il-

lustration used the reduction in cost per piece to the em-

ployer would be $3.00 — $2.60 = $0.40. Thus by the

Halsey plan the worker gets only one-third and the em-

ployer gets two-thirds of the value of the time saved,

which at standard rates is $0.60.

By Rowan's method the premium is a fraction of the

standard rate per hour equal to the percentage of reduc-

tion in time consumed. In the above example the time

was reduced twenty per cent; consequently the premium

is equal to twenty per cent of thirty cents per hour, or six

cents per hour. The laborer would receive thirty-six cents

per hour, thereby earning a premium of forty-eight cents.

The distinguishing characteristic of the Rowan plan is

that the premium is larger than that for the Halsey plan

for earlier reductions in time and becomes less for later

reductions. A third, the Weir plan, is similar to the Hal-

sey plan except that it divides the time saved equally be-

tween the workman and employer.

The following table is an illustration of the Halsey,

Weir and Rowan systems of wage payment. The stand-

ard time is set at 10 hours and the standard pay at thirty

cents an hour.
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Table 10

COMPARISON OF PREMIUM PLANS a

rr- *. xt u ~£ Premium Premium PremiumTime to Number of , , ,

1 t 'oh h d under under undermp e e j our a e Halsey plan Weir plan Rowan plan

10 10.00 10.00 $0.00

9 1 .10 .15 .27

8 2 .20 .30 .48

7 3 .30 .45 .63

6 4 .40 .60 .72

5 5 .50 .75 .75

4 6 .60 .90 .72

3 7 .70 1.05 .63

2 8 .80 1.20 .48

1 9 .90 1.35 .27

Other variations of the premium plan of wage pay-

ment have been set up by Messrs. Taylor, Gantt, Emerson,

and others. The above illustrations suffice to show that

the theoretical purpose of them all is to give the worker

an incentive to put forth his best work in production by

rewarding him for meritorious display of energy and in-

dustry. They may succeed in rewarding the individuals

within a given class of labor somewhat according to pro-

ductivity, but they certainly do not abrogate the law of

relative scarcity as applied to the wages of various groups.

Minimum Wage Legislation and Wages Theory

Several states in the United States and a few foreign

countries, notably England and Australia, have attempt-

ed to set minimum wages by legislation. The National

Industrial Recovery Act of 1933 undertook to encourage

the establishment of minimum wages in various industries

by means of voluntary code agreements, but this law has

been declared unconstitutional by the Supreme Court of

the United States.
10

"Adapted from F. A. Fetter, Modern Economic Problems, p. 286.
10Since this statement was written a new national minimum wages law has

been enacted by the U. S. Congress.
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In the several states minimum wage laws have usually

been restricted to the labor of women. In support of such

laws it has been argued that women are not usually in a

position to bargain as well as men, and employers take

advantage of this fact by paying women employees low

wages in comparison with the wages of men of similar

skill and energy. Minimum wage legislation for women
is intended to rectify this disparity and also to protect

women from physical deterioration by guaranteeing them

an adequate standard of living. The aims of minimum
wage legislation whether for men or for women are com-

mendable.

But there are grave dangers to be guarded against in

passing minimum wage laws. If the legal minimum rate

is set too high, employers will decrease the number of

workers employed rather than be driven out of business

by the payment of exorbitant wages. Thus a serious ob-

jection to minimum wage legislation is that unemploy-

ment may result. For reasons which have been explained

above, in a competitive market the wages of any group

of workers are fixed by the principle of relative scarcity.

The lowest wage can be raised only by decreasing the

relative supply of the commonest labor or by increasing

the average wage of all workers. If a minimum wage

law succeeds in raising the wage of the group at the bot-

tom, it is bound to cause a decrease in the number em-

ployed, unless there is a simultaneous rise in the general

wage level.

Labor Unions

Since the most important object of labor unions is

to raise wages, it is reasonable to believe that had they

not accomplished their purpose they would have passed

out of existence long ago. However, the effect of col-
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lective bargaining upon the wages of labor would prob-

ably have been very little were it not for the reduction in

the supply of labor for specific occupation groups which

has been achieved by trade union methods. That is to

say, the strike, boj^cott, etc., are not in themselves effec-

tive instruments for implementing a rise in wages. These

militant labor techniques are effective only in so far as

they may be used to force the apotion of rules limiting the

number entering various occupations. The relative quan-

tity of labor for the specific occupations must be decreased

if wages are to be increased permanently by trade union

action.

Wages may be increased considerably by labor unions

in specific occupations, but the effect of the organization

of labor upon the general level of wages of all society is

probably slight in the long run and practically nil in the

short run. Thus what one group gains by organization

must be lost by other groups of workers. It has been

shown that the controlling influence on the long run sup-

ply of labor is the net increase in the population. The
only way that labor unions can augment the long run rate

of wages is through the effect they might have upon the

net fertility rate. It is possible that through organization

laborers may be stimulated to seek a higher standard of

living by bringing about a decrease in their number of

offspring. Since a decrease in net fertility generally

brings an increase in average real wages, labor unions may
in an indirect way bring about an increase in real wages

for all society. But to say that complete organization of

labor into unions would bring an immediate increase in

all wages is to overestimate the power of organization

and collective bargaining. Unionization could not possi-

bly have that effect within the framework of private capi-

talism. Of course, if the workers' organization decided



wem^^ms^^s^^^^ammmmmmmmmmmm

146 Dynamic Theory of Wealth Distribution

to take over all the net interest of capital by confiscation,

that would be something else again.

Competing Wage Doctrines

Some writers on economics give much weight to the

standard of living theory of wages. They contend that

once any group has established a given standard of living

they will strongly resist lowering it, and this standard be-

comes an important determinant of the wage rate of the

group.

The argument is rather plausible; but the truth is a

high standard of living is the result, not the cause, of

high wages. This fact should be evident from the logic of

the wage theory defended in the foregoing pages of this

chapter. However, to the extent that a high standard of

living implies a corresponding high standard of procrea-

tion,
11

it may have an indirect effect upon the general level

of real wages in the long run.

The subsistence theory, sometimes called the "iron

law of wages," was propounded in one form or another

by the classical economists, Malthus, Ricardo, Mill and

others. Its main argument is that wages cannot in the

long run be more nor less than the amount which will en-

able the laborers to maintain a bare subsistence and to

perpetuate their race. The contention is that if wages

are increased above the subsistence level, the birth rate

wil] increase and average wages will be brought back to

the minimum of subsistence. It has been the experience

of history that this theory of wages does not necessarily

hold true. On the contrary, statistics show that an in-

crease in real wages and a decrease in the birth rate have

11A high standard of procreation obtains when the workers refuse to beget
children unless they can provide them with a high standard of living.
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transpired simultaneously in most countries of western

civilization.

The wages-fund doctrine displaced the subsistence

theory of wages as the dominant theory in England in the

latter part of the nineteenth century. Since there is a

period during which employers have to wait for returns

from the sale of their goods after wages are paid, wages

were held to be paid out of the employers' capital. W. S.

Jevons and others argued that all capital existed for the

purpose of sustaining labor during the period of produc-

tion; thus the total earnings of labor were equal to the

fund of capital provided by employers for their main-

tenance. Hence the name "wages-fund" theory. The aver-

age wage per year was simply the wages fund divided

by the number of workers. (Jevons here concedes that

capital has a time dimension—although he was unaware

of it—for if capital is a wages fund, it has to be measured

as so much per time interval.) According to Jevons, the

number of workers must decline or the employers must

increase the wages fund before average wages can rise.

Moreover, says Jevons, the wages fund can only be aug-

mented from savings made by employers out of their

profits. The total wages of all workers cannot be im-

proved except by increasing profits and stimulating the

investment of capital, according to this doctrine. The
wages-fund theory contains a good deal of truth: for it

is a fact that if the average wage is to rise, there must

be a greater increase (or smaller decrease) in the amount
of production than in the supply of labor. Moreover,

in the chapter on interest it was shown that the increase

of production is economic interest, or profit. It follows

that the average wage is dependent upon profits, as stated

by the wages-fund theory. On the other hand, the doc-

trine is open to some serious criticisms.
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A cardinal defect of the wages-fund theory is that it

identifies the employer as a capitalist because he goes

through a waiting process but ignores the waiting done

by the laborer. The laborer does his work before he is

paid; and he waits for a return just as surely as does the

capitalist, albeit perhaps not to the same extent.

Jevons' theory that capital is only a wages fund is a

kind of half-truth. The whole truth is that capital may
be regarded as so much "jellified" labor, or labor trans-

formed into goods which will eventually be ( directly or in-

directly) transformed back into labor. Jevons sees only

the latter part of this principle, and he concludes that

wages are governed by the volume of goods being trans-

formed into labor or consumed in the service of labor.

He overlooks the equally valid observation that the volume

of goods is a function of the amount of labor used to sup-

port the production of goods. Another serious objection

to the wages-fund theory lies in the fact that Jevons be-

lieves the amount of capital is equal to savings. The fal-

lacy of this doctrine has already been exposed in a previous

chapter.

The marginal productivity theory
12

is the theory of

wages most commonly accepted by modern economists.

This doctrine undertakes to explain the price of "produc-

tion goods" as a function of their technological equiva-

lents in "consumption goods" at the margin of utiliza-

tion. Labor is, of course, conceived to be a "production

good"; and the average wage rate is said to be equal to

the marginal productivity of labor. The marginal pro-

ductivity of labor is the amount by which output is in-

creased per additional unit of labor while other factors

of production are held constant. Employers are supposed

to "impute" to the average unit of labor a productivity

"For a precise mathematical statement of the marginal productivity theory

see chap, ix, infra.
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equal to the increase in output resulting from the use of

the "last" unit, which is by definition the marginal pro-

ductivity of labor. Competition among employers brings

the wage up to this value; competition among laborers

keeps it from going higher. The "other" factors which

must be held constant in order to ascertain the marginal

productivity of labor are supposed to be land and "capi-

tal" ; in other words, land, equipment and circulating com-

modities other than "consumption goods."

The marginal productivity theory is used to explain

not only the average wage of all workers but also the

wages of specific occupations. The wage rate in any

occupation is given by the marginal productivity of the

kind of labor employed.

As applied to specific industries the marginal produc-

tivity theory of wages may lead to nonsense results. For

example, if the superintendent of a stove factory should

increase his direct labor without changing the quantity of

pig iron utilized, he would get no change in output of

stoves at all. This would indicate a zero productivity for

stove moulders, and a wage of nothing at all by the mar-

ginal productivity theory.

The principle of inverse proportionality or relative

scarcity does not contradict the marginal productivity

theory of wages; for the latter tacitly assumes that the

final product of labor is negatively correlated with the

quantity of labor utilized, other things being constant. In

other words the relative scarcity principle is a first ap-

proximation to the marginal productivity theory. The
two theories differ chiefly in that the latter undertakes to

explain the absolute value of wages in dollars and cents,

whereas the former explains only the relative variation of

wages from time to time or from one occupation to an-

other.
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APPENDIX
The theory of inverse proportionality as formulated above yields exactly

the same index of relative variation in wage rates as does the marginal pro-

ductivity theory, if the production equation is written as any product function

of the several producing services. Let P equal the quantity of goods produced,

while L and K represent the quantities of labor and commodity capital utilized

to produce P. Moreover let Un/0 be the index of wages in the year n on the

base year zero, as computed by the theory of inverse proportionality. Then

Unl
° ~ PJL.

If the production equation is a product function, we have

Pn = aLn Kn
e

PJLn - aLn*-*Kn°

P /L = aL*~lK9
°

tj ,lJn -**- n

If X is the marginal productivity of labor, we have

Xn - dPJdLn = abLn^Kn
c

X = dP /dL - abL^K, e
o

It follows that if Vn/0 is the index of marginal productivity on the base year
zero,

X Tj 6-1 K" C

n'° -x~9 - l^k7 ~ n/0



Chapter Eight

THE CLASSICAL RENT DOCTRINE
VERSUS DYNAMIC THEORY

The Meaning of the Term Rent of Land

In ordinary business parlance the term rent means the

price paid for the use of some article of wealth for a

period of time. For instance, one speaks of renting a

farm, a boat, or an automobile. One might also speak of

renting a man's services, or renting a sum of money; but

the compensation paid for the hire of such things is almost

never called rent. Instead it is labeled respectively

"wages" and "interest." The economist follows the pop-

ular usage fairly well with respect to wages and interest,

but his conception of rent is radically different from the

layman's. Rent was defined by David Ricardo as a pay-

ment for use of "the original and indestructible powers of

the soil." So defined, rent does not include compensation

for improvements on the land such as buildings, irrigation

ditches, fences and the like. Thus the income a landowner

actually receives from his property is ordinarily greater

than the rent as conceived by Ricardo; and to distinguish

the latter from the gross income of landed property, it is

called economic rent. If a landowner leases his property

to someone else, the remuneration received from the lessee

is called contractual rent, or, for short, rental. If the

owner uses the land himself, the sales price of the goods

produced on it will normally include a return known as

imputed rent. Both the imputed rent and the contractual

rent contain elements other than economic rent, such

151
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as taxes, interest and depreciation on "improvements."

Henceforth, in this work the term rent will be used to

signify economic rent as defined by Ricardo, excepting the

words "original and indestructible" because the properties

of the soil are not indestructible, and in most countries

they are not "original" but have been altered greatly by

the hand of man.

The present analysis will follow Ricardo in restricting

the term "land" to the properties of the soil (and subsoil)

although in doing so it will differ with some of his fol-

lowers, like John Stuart Mill, who expanded the term to

include all of those natural resources and productive prop-

erties over which man has control by virtue of his posses-

sion of the earth's surface. This broad definition really

makes land coextensive and coequal with all forms of

capital; hence the rent of land so conceived has no par-

ticular meaning. It is better to regard land as only a

part of capital, and this makes the study of land rent a

particular subdivision of the study of the return to capital.

This special consideration is justifiable on the ground that

land is alleged to be a peculiar type of capital, and the re-

turn it earns is supposed to have more or less unique char-

acteristics. The alleged peculiarities of land are essen-

tially two in number, viz., (1) the supply of land is said

to be virtually a fixed quantity, determined once and for

all time by the Creator, and (2) the rent of land is not

a "cost of production" in whole or in part. The second

of these characteristics depends squarely upon the first;

for, of course, if land cannot be worn out or used up, it

requires no productive energy to replace it ; and all of the

return received by the owner of "bare" land is net income,

i.e., it is no more a cost of production than any other net
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interest of capital.
1 On the other hand if the supply of

land, like anything else, may be and is increased or de-

creased materially by the productive efforts of man, it is

illogical to say that economic rent does not include a cost

element to compensate for the productive effort trans-

formed into or out of land. The merits of this question

as to whether the supply of land is a fixed quantity must

be subjected to searching scrutiny.

The Supply of Land

It is true the actual surface of the earth changes but

slightly in many centuries, but the economic supply of

land depends not merely on the square miles of surface

but also on the chemical, geological, and topographical

properties of the surface and subsurface. The economic

unit of land measurement cannot be taken as simply an

acre of the earth's surface above sea level; rather it must

be taken as an acre of surface of a given productive ca-

pacity. An acre of superior productivity must be counted

as more "land" than an acre of wasteland. With this unit

of measurement in mind, one can see that the supply of

land is just about as variable as the supply of other forms

of wealth. Many examples of increasing the supply of

land are found in the United States. Witness the devel-

opment of the western plains by the use of elaborate irri-

gation systems; also the removal of such obstacles as

swamps and marshlands in the creation of large suburban

extensions. Plainly the supply of land can be increased

materially by the intelligent efforts of man; it can also

xAs explained in another chapter, the net interest of capital may be regarded
as a "cost" in the broad, social sense of the word because it stimulates men to

seek ways of increasing production; but it is not a payment for goods and
services used up or transformed by the productive process. Hence it is not a

cost as conceived in this work.
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be depleted greatly by man through either stupidity or

willful negligence. Pitiful examples of this may be seen

in the southern cotton belt, where nothing has been done

to check soil erosion after the land was cleared of timber.

Whole counties have been reduced from fertile farm areas

to barren gullies and briar patches. Northern farmers of

the mid-west have been as greedy and careless as southern

ones, and they literally "reaped the whirlwind" for their

neglect when terriffic dust storms destroyed crops and

live stock and ruined many buildings. The storms picked

up several feet of the dirt covering thousands of acres and

hurled it across intervening states into the ocean. Thus

was the supply of land reduced in a dramatic and tragic

climax. The climax was an "act of God," but the thing

would not have been possible if grasses and timber roots

had not been removed from the soil to speed up the pro-

duction of grain. Thus the Ricardian doctrine that the

properties of the soil are indestructible is not only incor-

rect but also is an exceedingly dangerous doctrine in prac-

tice which may bring great damage to national welfare.

If farm land really does depreciate and the present gen-

eration does not charge that into cost of production and

restore the values used up, it may bring incalculable harm

to future generations.

The American people as a whole have only begun to

realize the extent to which the properties of our fertile

soil are being wasted and used up without replacement.

Somewhat belatedly it is becoming obvious that our supply

of land is depreciating and that action must be taken to

halt the damage being done to a vast amount of farm

land in the United States. Mr. R. G. Tugwell of the

federal agricultural department made a speech at the fif-
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tieth anniversary of the founding of New York's forest

preserve in which he painted a dismal picture for the

future of the now fertile American plains. He said they

might be transformed into a desert as desolate as those in

China unless conservation efforts are speeded.

Land as a Cost of Production

It is plainly true that mining properties are subject

to exhaustion; and while the mineral at the bottom of the

shaft in a natural state may not have cost the owner or

society any effort to put it there, the royalty received by

the owner is not a pure net income, but includes something

for the material withdrawn. There is this difference, how-

ever, between a farm and a mine, viz., the materials with-

drawn from the farm may in many cases be recognized as

a part of the cost of production; whereas they are almost

never so recognized in the case of a mine. The owner of

a farm may actually spend money to restore the chemicals

taken from the soil and thereby maintain its value at a

certain level. On the other hand, the owner of a coal

mine or an oil well never makes an effort to maintain his

property; hence he does not recognize the withdrawals as

"costs." From the point of view of society the withdraw-

als of coal or oil are costs in the sense that they reduce the

value of certain goods, and it would take labor and cap-

ital to restore those values if that were possible. From the

social point of view the fact that no attempt is made to

restore these values does not matter. This theorem is most

clearly demonstrated in the case of lumbering. Here is

an industry which may be treated either as a self-perpetu-

ating farm or as a mine. The timber which is withdrawn

from the forest may be recognized as a cost by the pro-
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ducers and landowners, or it may not be. Usually in this

country it has not been so treated. The result is that our

forests were mined rather than farmed, i.e., for the most

part no attempt was made to plant seedlings and reforest

in order to maintain the value of the land. Just the same,

the value of the timber destroyed was really a cost of pro-

duction from the point of view of society. The fact that

the Creator may have planted the original forest 500 years

earlier without the help of man does not alter the situation.

The point is it would cost money and effort to restore the

timber under modern conditions. Something valuable that

was here is gone, and it cost the country that much to build

the things which were built of wood.

On the other hand in recent years in certain parts of

the country, lumber is being cut out on a truly economical

basis; that is to say, the timber itself is regarded properly

as a cost. Accordingly capital investments are being made
each vear to restore the values removed and to insure a

perpetual supply of timber from the land. The timber

cut out, which in any event is a social cost, is here recog-

nized as a cost from the individual point of view. If the

saw mill in question owns the timber land, it imputes a

certain part of its receipts to land "rent"; this imputed

income is further divided into cost of replenishing the land

and true net interest of capital invested in the land.

A so-called "farmer" who does nothing to replenish

his soil ought to be called an "agricultural miner"

Town lots have a cost of production from the social

point of view, but it is almost never recognized in prac-

tice by the individual owners. This is due largely to the

fact that the depreciation of a town lot or building site

is governed by forces over which the individual owner has

little or no control. If a man builds a house in a fashion-
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able neighborhood, he will usually find after so long a

time—in America at least—that the value of his land is

depreciated. He may keep the house in perfect repair

—

even rebuild it on modern lines—but the gradual forces of

change will pull down the neighborhood from its once

proud position. Apartment houses creep in ; then perhaps

tradespeople who work in their homes; and finally the at-

mosphere of the location descends to shabby gentility and

even downright poverty. The individual owner of a town

lot has no choice other than to "mine" his property, so to

speak, and to make no effort to maintain its value. In-

stead, he treats all the income from the property (above

the taxes, interest, and cost of improvements) as a net in-

come and makes no charge for depreciation of the land

itself. If he finally sells the land for less than he paid

for it, he will write the difference off as a so-called "cap-

ital loss" when the loss is taken.

While the individual does not usually think so, the

creation of value in the form of town lots involves a cost

from the social point of view. Streets must be paved;

the land must be leveled, cleared and drained. Sewers

must be laid and street illumination provided. Undesira-

ble adjacent properties sometimes must be bought and

converted into parkways. Houses must be built on the

given lots or nearby lots to bring up their value. All of

these things require effort, but the money payment for

that effort may be so diffused as to its incidence and so

confused with other costs that no individual makes anv

effort to associate the payment in any direct way with the

cost of the land. The municipal government may be in-

duced to lay the sewers, pay for most of the street paving,

and all of the street lighting. The real estate developers

may pay for clearing and drainage and for shrubbery in

the parkway. Individual lot purchasers will pay for
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building the houses, which in turn give value to adjacent

lots. Now to be sure each party will record the elements

it finances as a cost. The city will consider the pavement,

etc., as a cost to it ; but the city does not have the lots for

sale. The real estate company will charge its expenditures

into the cost of the lots, but that is only a part of the cost.

The individual home owner will regard the price of his

house as a part of the cost of the house. But it is plain

that all of these items are parts of the cost of producing

land value in town lots—from the social point of view.

The net result of this complex of costs may be the crea-

tion of values much greater than the combined cost, but

that is frequently the case in all productive operations and

does not in any way make land peculiar as compared with

other forms of capital. What does make land in the form

of town lots peculiar is that the total cost of production

is only in part a cost of production to the individual owner

;

and therefore in the very nature of things, he cannot be

guided by the total cost of production in estimating his

sales price.

Thus land is peculiar in the extent to which social cost

of production is disassociated from individual cost of pro-

duction. The degree of disassociation ranges from a very

slight amount up to infinity. In the case of farm land or

timbering land operated on a truly self-perpetuating

basis, individual cost and social cost may be virtually the

same. In the case of town lots, there is a considerable

overlapping of individual and social cost, but not enough

to make "cost" a dominant price determinant. In the case

of a coal mine or oil well, there mav be no connection be-

tween individual and social cost; for there may be no cost

to the individual at all. Take the case of a person who

owns a prairie fit only for grazing and not suspected of

having any other value. Then suppose a wildcat oil well
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is drilled on the land by an oil company and turns out to

be a prolific "gusher." Without having spent a penny to

develop the oil property, the landowner begins to receive a

rich harvest of royalty in the form of one barrel in every

eight produced. To him this is all a net income with no

cost of production because he was already charging his

taxes and fence repairs into the cost of grazing. Of course,

his taxes may now increase because of the presence of the

oil; but even so the essential point remains true, namely,

that the landowner makes no cost of restoration charge in

figuring the price at which he will sell the oil to the pe-

troleum company.

The Ricardian Rent Doctrine

It is this lack of correlation between social cost and

individual cost which lends color—but not validity—to

Ricardo's famous dictum that land rent is not a cost of

production. From the social point of view a part of it

is always a cost, for reasons just explained. As for the

individual point of view, it all depends on how the typical

owner views the matter in the given industry. If the

typical owner regards a part of his rent as a cost of res-

toration and acts accordingly, why then so it is, from the

individual point of view in the given industry at the given

time and place. If the typical owner does not regard any

of his land rent (or royalty) as a cost, why then, it is not

a cost from the individual point of view. The typical

individual may not regard any of his rent as a cost either

because it is impracticable to do so, as in the case of an

oil well or coal mine, or because he is too lazv and greedy

to do so, as in the case of exploitative farming. In one

century rent may not be a cost in a given industry; the

next century it may in part have become so because of

changed habits of thought and action.
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Ricardo and his followers go on to say that since rent

is in no part a cost of production, the rent of land has no

effect whatever upon the price of the things produced on

the land. On the contrary, the Ricardians say the price

of the product governs the amount of the rent. It is quite

true that a cost of production has to he recognized as such

by the individual owner or producer if it is going to affect

the price of the article, but to concede this is not to con-

cede that land rent has no causal effect on prices. It is

one thing to say that the cost of land does not determine

the rent and quite another to say that land rent does not

in any way determine the price of things produced on the

land. The land rent does not have to be determined by

the price of the product just because it has no individually

recognized cost of production. It may be determined by

other sufficient causes, and being so determined may in

turn partially govern the price of the products extracted

from or developed on the land. This is what actually

takes place. Before developing this thesis, however, it

might be well to explain the gist of the Ricardian doctrine

because it still bulks large in the minds of professional

economists.

The Ricardian, or classical, rent doctrine
2
rests upon

the principle of diminishing returns and the assumption

that marginal cost of production rather than average cost

of production governs price in a competitive market.

Diminishing returns are said to characterize an industry

where the unit cost of production rises for an increase in

output. It is not a question of whether the cost actually

has risen in the industry as production increased, but a

question of what would happen at a given time if the

output were made larger. Thus the Ricardians claim that

2For a concise mathematical statement of the Ricardian rent doctrine see

chap, ix, infra.
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wheat raising is an increasing cost industry in the United

States notwithstanding the fact that the unit cost has ac-

tually declined as output expanded. They say this his-

torical decrease in cost was due largely to improved agri-

cultural machinery, and they contend the rent at any time

is governed by what the costs would be for an increase in

production over a period of time too short for inventions

of machinery and the like to have any effect.

According to classical doctrine, in any given short

time wheat production can be increased only by the ap-

plication of more capital to land in the same technical

manner. This fresh application of capital in the same

manner will not effect a proportional increase in the crop

as a matter of the biochemistry of soils and plant life.

Extra effort and care applied to a crop does not bring

a proportional response from nature in the way of prod-

uct, and units costs will rise. In fact the response may be

so weak that new and less fertile acreage will have to be

planted. But this will also entail an increase in cost per

unit by virtue of the very fact that the land is less pro-

ductive than the old. So regardless of whether the fresh

"dose" of capital is applied to the original acreage or to

new and less desirable land, an increase in the dosage

—

applied by the same technique—will bring a non-propor-

tional "return" in bushels of wheat and the cost of pro-

duction goes up, ipso facto?

The theory can be illustrated clearly with a table of

hypothetical data as given on the next page.

8This suggests the Ricardian distinction between the "intensive margin" of
cultivation and the "extensive margin." If the fresh application of capital is

applied to land already in use, it is said to lower the intensive margin of culti-

vation, i. e., lower the return to the last dose of capital applied intensively.

If the new capital is used to cultivate new (and presumably inferior) land, the

result is to lower the extensive margin, i. e., reduce the return to the last dose of
capital applied extensively.
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From the table it will be seen that no rent arises until

the application of the second "dose" of capital, when the

principle of diminishing returns begins to apply. The

first one thousand dollars of capital invested brings a

"return" of two thousand bushels; the second thousand

dollars brings a return of only one thousand more bushels,

which is not proportional to the increase of capital applied.

The average cost therefore rises from $0.50 to $0,666, and

the marginal cost
4
rises from $0.50 to $1.00.

Now the Bicardian doctrine contends that the price of

produce will equal the marginal cost rather than the aver-

age cost. It must be remembered that the term "cost" as

used by neo-classical economists includes the market rate

of profit on invested capital; so the column headed "ap-

plication of capital" in the above table should be under-

stood to mean "value of invested capital plus normal profit

thereon." It follows that if the market price of their

produce is as great as the average unit "cost," the farmers

will earn a normal profit on their investment. If the price

is equal to the marginal "cost," however, the farmers'

receipts will more than equal their costs plus a normal

profit ; and it is this surplus which the Ricardians and neo-

classical economists say is the rent. According to classical

dogma, the farmers do not have to collect this amount for

the landlord out of the price of their product in order to

use the land; for if they had to do so, it would be a neces-

sary part of the cost of production, and this the Ricardians

deny. Apparently farmers have the obliging habit of col-

lecting from consumers the difference between their aver-

*The marginal cost is obtained by dividing the increase in total cost by the

increase in output.
5From this point on, wherever the word, cost, is written in quotation marks,

it signifies the neo-classical conception; this is done to distinguish it from the

writer's conception of cost which does not include economic interest on invested

capital.
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age and marginal cost in order to pass this surplus over to

the landlord as a matter of courtesy and generosity to the

landlord, or to themselves if they happen to own the land.

From the table it mav be seen that the Ricardian con-

ception of rent may be conceived either as a differential

per bushel of product or as a differential between the total

money received from proceeds of sale and the total "cost"

of production. For example, after the fourth "dose" of

capital, the average "cost" becomes $0,919 and the mar-

ginal "cost" $1.66. The difference between the two,

$0,747, is the (Ricardian) rent per bushel. This value

multiplied by 4,350, the total product in bushels, gives

$3,250, which is the total (Ricardian) rent. This sum
may also be obtained by subtracting the total "cost" of

production, $4,000, from the total value of the crop,

$7,250.

It is important to note that while the total rent and

the rent per average bushel increase with successive doses

of capital, the last dose itself yields no rent. Thus the

fifth dose of $1,000 brought an increase in production of

five hundred bushels at a marginal cost of $2.00 ; and since

the price of wheat per bushel would be equal to this after

the application of the fifth dose, no rent would be earned

by the last dose of capital.

A third way to approximate the total rent according

to Ricardo would be to multiply the output of each appli-

cation by the difference between the marginal "cost" of

that output and the marginal "cost" resulting from the

"last" dose; then sum these products.

So much for the gist of the Ricardian doctrine; now
what are its chief defects?
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Criticism of Ricardian Doctrine

In the first place there is the objection that it is ex-

tremely doubtful that marginal "cost" determines the

price of products of an increasing cost industry—or any

other industry—for reasons stated above. It is much more

reasonable to believe that average "cost"
6 governs the sup-

ply price of any good, agricultural or otherwise, which is

produced under keen competition, and that the long run

marginal "cost" must conform to the average "cost."

In the second place the Ricardian doctrine frankly

does not give any explanation of rent in an increasing

returns (diminishing cost) industry, for in this case the

difference between marginal cost and average cost is a

negative quantity. Hence if it be assumed that producers

offer their wares at marginal "cost" in such an industry,

the rent would have to be negative, i.e., landlords would

pay manufacturers to use their land! On the other hand

if—as is probably true— the product is offered at average

"cost," then, the rent would be zero. Either result is

preposterous.

In the third place, the differential principle with re-

spect to land noted by Ricardo applies with almost equal

force with respect to the other factors of production. It

is true the first doses of labor and commodities applied

to land bring better returns than succeeding ones, but it

is also true that the first doses of land and commodities

applied "to" labor bring results superior to later doses.
7

One might, therefore, with equal logic apply the differen-

6The term average cost as here used includes a normal rate of profit on in-

vestment. This is in keeping with ordinary usage of the theory of commodity
price. In the chapters on interest of capital, profit was excluded from cost for

reasons stated therein.

'Compare chap, vii on wages where it was shown that over short periods of

time an increase in the quantity of labor utilized is accompanied by a decline in

average efficiency. Compare also chap, ix, p. 185, infra.
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tial principle to the determination of wages and prices

and conclude that neither labor nor commodity capital is

a cost of production. One might with equal logic conclude

that nothing is a cost of production. Why be partial to

land and say its return is the only one not to be reckoned

as a part of costs?
8

This leads to the fourth principal criticism, viz., that

land is always a cost of production from the social point

of view, and frequently is from the individual point of

view. The logic of this contention has already been set

forth in the early part of this chapter. Furthermore, even

where land is not treated as a cost of production by in-

dividuals, the rent of the land is definitely a cost of pro-

duction from the individual point of view ; and it definitely

has a causative and determining effect on the price of

products emanating from the use of land. Take the case

of "land" in the form of an oil deposit. Here the owner

does not regard the "land" itself (the petroleum under the

surface of his property) as a cost of production. He does

not undertake to maintain the value of his property by

charging for depletion and using the money to restore

that depletion because it is impracticable for this to be

done. His royalty is a payment for a part of the land

that is used up, but he may treat it all as a net income.

He will certainly do so if he bought the land before the

presence of oil was suspected,
9
as is commonly the case

in the coastal oil fields of the United States. Now even

8Some clew to the raison d'etre for this partiality is suggested by the fact

that Ricardo was a wealthy landowner, living in England at a time when high
agricultural rents and the high price of wheat were causing considerable social

unrest. If rent is not a cost of producing wheat, but is determined by the price,

the implication is that Ricardo and his class were in no way responsible for the
starvation of the masses, and indeed, lowering farm rents by governmental
decree would not lower the price of bread.

9On the other hand if the owner buys a well already developed, he will charge
off the purchase price against any oil receipts. In that case he will regard
"land"—or the oil in it—as a cost.
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if the typical landowner treats his royalty as a pure net

income, that royalty—or rent—is none the less a part of

the cost of producing oil. The amount of the royalty

has nothing to do with the cost of the land to its owner,

but neither is it determined by the cost of producing oil

in a "marginal" well. It is a price fixed, like most any

other price, by the forces of supply and demand, in which

the supply forces are quite as important as the demand.

It has been found that a royalty or rent of one-eighth
10

is an equilibrium price that usually clears the market for

unproven territory; and the price of one-eighth has been

crystallized by custom as a standard price, at least in the

coastal territory. Some landowners will not lease for an

eighth, but hold out for more. Others would be willing

to lease for less than that price, but find they can get more

because the demand will bear it. The question of what

lies behind supply and what explains the demand is some-

thing else again; but the essential point is there is a sup-

ply price for oil land which has to be paid to obtain the

given supply, even though the land itself is not regarded

as a cost of production by the owner. More important

is the further point that the royalty paid by the oil com-

pany (which is rent in economic parlance) becomes in

turn a cost of production to the oil company and enters

into its calculation of the price at which it can afford to

sell gasoline.

The question arises, if the rent of land is determined,

like the price of anything else, by the interplay of supply

and demand, what in turn governs the supply and de-

mand? This depends upon the specific circumstances of a

given market, and only the most general kind of answer

to so broad a question can be offered.

10Of course, in proven territory the royalty may easily exceed this because
the demand is greater and the competition of oil companies keener.
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If the landowners of the given market recognize the

use of their land as a cost—as they do in the case of self-

perpetuating timber operations, or in economical farm-

ing—then obviously the supply of land will be governed

by cost of production plus normal profits. The cost of

reforesting or refertilizing depends in turn upon the

wages of labor and the price of commodities. This rea-

soning leads to an endless circle of causation which char-

acterizes the true explanation of any price. The only

practicable solution of the maze seems to lie in the de-

velopment of a statistical law of the cost of land which

will run in terms of correlated variables and afford a

means of prediction. For example, one might possibly

state the cost of a given type of land by an equation

consisting of a constant plus a coefficient times the

number of acres in cultivation plus another coefficient

times the consumption of fertilizer plus another coefficient

times the rate of change of the last two factors named
and so on.

11
Similar considerations apply to the demand

for land. It might be written as the price paid per acre

in a given year plus a coefficient times the general price

level plus another coefficient times the growth in popula-

tion, plus another coefficient times the amount of product

raised on the land and so on. Then the price of land could

be written as a negative function of the supply plus a

positive function of the demand. Multiple correlation

coefficients would measure the accuracy of the empirical

formulae and point the way to improve.

Where the landowners more or less disregard cost of

production and treat the value of the land itself as non-

depreciative—as they do in the case of town lots—the sup-

ply of land could be written as a function of those things

^For a stimulating approach to a realistic price theory similar to the one sug-

gested here, see C. F. Roos, Dynamic Economics, chaps, ii and iii.
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which tend to decrease the price at which the owners would

offer their land for rent or for sale. In other words the

supply might be written as a certain constant of integra-

tion plus a coefficient times the percent unemployed in the

city plus a coefficient times the average age of buildings

in the neighborhood, and so on.

The theory of land rent herein proposed is frankly an

empirical one to a large extent; but the truth is that any

price theory to be worth much in practice has got to be

largely empirical, certainly in the present state of eco-

nomic knowledge, and perhaps even always. The classi-

cal theory of rent—like the neo-classical theory of the

price of commodities—masquerades as a logically com-

plete system ; but in reality it covers up a horde of logical

imponderables with a thin veneer of superficial dialectics,

and it often leads to grossly incorrect conclusions which

are of no practical value save as propaganda. It is better

frankly to admit there are imponderables in the problem

and to concede that the only practicable way to treat them

is by means of a statistical description aided and abetted

by common sense.

The Single Tax Proposal

It follows as a corollary of the Ricardian rent doctrine

that an increase of population will tend to increase rents.

If agricultural techniques remain the same, the food needs

of a greater population will cause more capital to be ap-

plied to farming; and this will raise the marginal cost of

food. In turn the gap between average and marginal

cost will be widened and rent will increase;
12

otherwise

stated there will be a larger difference between the cost

of food produced by the earlier and more fruitful doses

12Cf. the table on p. 162.
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of capital and the cost of the "last" units produced, which

differential is a measure of the rent, in the language of

Ricardo.

As stated above in a footnote, this doctrine originally

served as a defense of the landlord class because it puts

the blame for high rents on the masses, who constitute

most of the population and who propagate most rapidly.

The argument runs: High rents are the result of high

prices, which are caused by high cost of production; and

this is in turn the result of a big population. Therefore,

if rents are high, the masses of people—not the landlords

—are responsible.

About 1880 an American writer, by the name of

Henry George, wrote a book13
in which he showed that the

Ricardian rent doctrine was a two-edged sword which

could be turned against landowners with a vengeance.

George accepted a large part of Ricardo. He said in ef-

fect, "I believe rent increases largely because of growth

in population and without any effort on the part of the

landlord. I also concede that in view of these premises

it would not lower the price of bread if the landlords could

be persuaded to reduce rents, but I do not concede that

because of this fact the landlord should be allowed to re-

ceive all the rent he can get. On the contrary, if the rent

increases largely because of increase in population, then,

that value is a socially created value and ought to be en-

joyed by all the people."

The landlord who receives an increase in rent gets an

unearned increment according to George; and since it is

13Progress and Poverty was the title.
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unearned, it ought to be taken away from him by taxa-

tion. Then the taxes on the poor and landless could be

reduced, said George, and they would have more money

to buy bread. The price of bread might remain the same,

as claimed by Ricardo ; but the consumers would be bene-

fited indirectly from the confiscation of rents. George

claimed the confiscation of all rent by taxation would

bring the government enough revenues for all needs, and

other taxes could be abolished. Hence his proposal was

called "the single tax."

George's logic is incontrovertible on the Ricardian

premises up to a certain point. If land has no cost of

production and no supply price—as claimed by Ricardo

—

then the confiscation of rents would not reduce the supply

of land available for use, and no decrease in production

would result from the application of the single tax. The

landlords would be ruined for the benefit of society as a

whole. The landlords could not penalize their tenants by

progressively raising the rent, for by Ricardian logic the

rent is already fixed by the difference between marginal

and infra-marginal costs. George's theory is, at the least,

a beautiful reductio ad absurdum of Ricardianism. Of
course, it is essentially unsound and impractical. Among
the many objections to the single tax are the following:

First, there is the obvious one that the Ricardian rent

doctrine on which George predicates his theory is falla-

cious. Land is often a cost of production; and regard-

less of whether it is or not, it has a supply price so long

as it is left in the hands of individuals. If the state

wishes to confiscate title to the land and completely na-

tionalize it, that is possible. But as long as land is left
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in private hands increased taxation would eventually re-

sult in a higher supply price and higher rents.
14

Secondly, the so-called unearned increment phenom-

enon is not peculiar to land, but applies to other forms of

capital. It is but an aspect of the general principle of

inverse proportionality or relative scarcity. If land be-

comes relatively scarce compared with population and

production, it will increase in value. But so also with re-

spect to durable commodity capital. Why not confiscate

the appreciation of all capital rather than bear harshly on

one form of capital? Of course, it is true that land is

more durable and less flexible in amount than most other

forms of capital, and therefore more likely to appreciate

in value as population increases. But this is a difference

of degree rather than a categorical one and does not war-

rant such harsh treatment of land owners as that proposed

by George.

In the third place, there is the legal objection that a

confiscation of rent if practicable would not be constitu-

tional.
15

14If title to all land were taken by the government, it could not greatly reduce
rents as a whole because for society as a whole land is a cost of production ; and
where the rent does not cover the whole of this cost, the deficit must be made
up from other sources, such as expenditures for paving, sewers, drainage, etc.,

which are already a public burden. On the other hand the state could not in

the long run use a great deal of the rent to defray expenses of government be-

cause in a well planned economy much of the rent would have to be turned back
into the land for maintaining its value. Still, it is true the state might use a 'part

of the rent from nationalized land to run the governmental machinery ; namely,
that part of rent which is a true net income, or net interest of capital. More
important, the state could effect a great change in the personal distribution of

rent as between individuals by taking over the land and dividing it more equally

among the heads of families. Something of this sort was done in the case of

agricultural land in France as a result of the French revolution.

15Someone has suggested that this legal objection to the single tax might be
met by having the state buy all the land and pay for it with 99-year annuities

in the amount of present net interest of capital invested in land. The state's

rentals received from the land would pay for the annuity, and after its expira-
tion the state would have a huge annual profit. Capitalization formulae show
that at 5% a 99-year annuity would be worth 99% of the present value of the
land, and there would be no considerable confiscation by this plan.
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In the fourth place, there is the ethical objection that

it would not be just to those recent purchasers of land

who have paid a fair value for their property and have

not had time to enjoy any spectacular increase in its value.

For example, if a man buys a town lot (which has little

or no individual cost of production) for $10,000 and the

present rent on it is $500 a year, he is only getting 5%,
or a "normal" return on his investment. There is no more

reason for taking the $500 rent away from him than there

would be for abolishing all net interest of capital. Cer-

tainly it would be unfair to take this man's net interest

away from him and allow another man to keep the re-

turn he receives on a factory building.

Another objection to the single tax is that it would be

impracticable from an administrative point of view. It

would inevitably result in confiscation of a considerable

net interest earned by capital other than land, regardless

of whether the state took title to the land itself or allowed

the title to remain nominally in private hands and taxed

away the rent. It is impossible to estimate accurately

what part of the rental of improved real estate is a re-

turn to the improvements and what part is due to the land

itself.

Finally, the revenues derived from the single tax would

probably not be great enough to meet the entire fiscal re-

quirements of the government even if the state allowed

the land to deteriorate and treated all of the rent as a net

income applicable to other expenses.





Chapter Nine*

MARGINAL PRODUCTIVITY VERSUS
CLASSICAL RENT

Fundamental Equations of the Marginal
Productivity Theory

The marginal productivity theory1 assumes that the

production of any given good, say the B good, is carried

on by a large number of producers, so large in fact that

each one may regard the effect of his behavior on the price

of the productive agents as being negligible. It is as-

sumed, furthermore, that each producer tries to maximize

his profits by minimizing his costs for a given output or

maximizing his output for a given total cost. These two

assumptions are commonly understood by teachers of ele-

mentary economics. It seems to be not so well known that

the marginal productivity theory imposes certain import-

ant restrictions on the nature of the technical conditions

of production. These will be inserted in the argument as

the need develops.

Let Q b represent the quantity of the B good pro-

duced; while Pl9 P2 , . ... Pi\ Tu TB , . . . . T
§ \ and Ki9

K2 , .... Km represent the quantities of each productive

agent employed to produce Q b , where P, T and K stand

for labor, land and commodity capital respectively. Thus

*Reprinted, by permission of the editors, from The Southern Economic
Journal, IV, 38-53.

aPerhaps the best statement of the marginal productivity theory previously
printed in English is that given by Mr. Henry Schultz in his "Marginal Pro-
ductivity and the General Pricing Process," Journal of Political Economy,
XXXVII, 505-45. Mr. Schultz' analysis is based upon that of Leon Walras
(See Elements d'Economie Politique Pure), although Schultz avoids certain
errors made by Walras. The treatment in this chapter follows Schultz' analysis
in part but introduces some important changes suggested by Mr. H. H. Ger-
mond of the Department of Mathematics, University of Florida.
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Pj would be the amount of the first grade of labor em-

ployed, Pi the amount of the ith grade of labor, T± the

quantity of the best grade of land utilized, Tg the quan-

tity of less productive land, and so on. Then the pro-

tuction equation may be written as follows

:

Qb '
== E [Pit P$ • • • * it -* It J- 2 • • •

* jy &li -&2 • • • l±-m) t [ 1 )

which says that the amount of B produced depends in

some way upon the quantities of production goods util-

ized. It will simplify the notation to make use of only

three symbols for the productive agents; namely, P, T
and K. This does not mean it is to be assumed that only

one grade of land, labor and commodity capital actually

is employed in production. The simplified notation is

merely an economy of writing, not a simplification of

theory. The mathematical analysis follows the same pro-

cedure for three productive agents as for any number and

leads to the same results. The simplified production equa-

tion becomes

Q„ = F(P,K,T) (2)

This is one of the two fundamental equations of the mar-

ginal productivity theory. The other is the total cost equa-

tion. Let the total cost of producing Q b units of B be

represented by Cb ; while pp , pu Pk are the unit prices paid

for labor, land and commodity capital respectively. Then
it is obvious that the cost equation is given by

Ch = ppP + pkK + p tT (3)

Assumptions of the Marginal Productivity Theory

Now, it is necessary to assume there is a unique equa-

tion like (2) connecting the output with the input of all

the factors of production and that this equation is homo-
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geneous in the first degree in order to arrive at the results

of the marginal productivity theory.
2

With the benefit of the first of these two assumptions

each producer may set his output at a desired amount and

proceed to maximize his profits by manipulating the

amount of land, labor and commodity capital used until

he finds the combination where his total costs are a min-

imum. It already has been assumed the producer will pro-

ceed as if his operations had no effect upon the prices

paid for the productive agents; hence his total costs are

entirely determined by the proportion of land, labor, etc.,

employed to obtain the given output.

The producer may vary the amount of all the factors

of production and still obtain the same output by virtue

of the assumption that there is only one equation con-

necting the quantity of goods produced with the input of

productive agents. He can be sure that he can reduce the

2Mr. Schultz makes the first of these assumptions and several others; then
he proves the production equation must be homogeneous in the first degree.
It seems to the writer just as effective to make first degree homogeneity one
of the outright assumptions because the subsidiary conditions on which
Schultz' proof is based are no more realistic than the homogeneity condition
itself.

First degree homogeneity of the production equation requires that

where u, is any constant. This means that if the input of all the productive
agents is increased by any given percentage, then the output will be increased
by that same percentage.

Ignoring variations in efficiency of utilization of plant capacity, it would
seem to be inevitably true that the production equation must be homogeneous
in the first degree. Assuming plant to be always operated at peak efficiency,

it would seem to be true as a matter of common sense, for example, that
doubling the number of main lines and sidings, locomotives and cars, laborers
and fuel—the quality remaining the same—would double the ton-miles of
transportation produced. Again, increasing by a given percentage the acreage
of a given quality, the amount of seed, fertilizer and labor ought to increase
the crop by the same percentage.

Moreover, variations in plant efficiency have already been abstracted from
by the assumption that the production equation is unique, and first degree
homogeneity of that equation would therefore seem to follow from that assump-
tion plus common sense. It may seem unreasonable to abstract from the varia-
tions in plant efficiency; for such variations undoubtedly exist among compet-
ing producers at any given time; but in the long run the probable tendency is

for costs to be uniform, which in turn requires uniform efficiency.
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amount of any agent used and still get the same output

by increasing the "dosage" of another agent, or others.

If there were any factor of production which had to be

used in a fixed amount to produce a given output, there

would have to be more than one production equation; i.e.,

there would be a set of simultaneous equations describing

the technical conditions of production rather than a single

one. If the amount of K were fixed but P and T were

variable, the situation would be described mathematically

by two simultaneous equations, viz.,

Q b = F1 (P,T) (2-a)

Q b = F2 (K) (2-b)

This circumstance is ruled out by assumption. The neces-

sity of this assumption will be pointed out later.
3

Mathematical Development of the Marginal
Productivity Theory

With variability of all the factors of production as-

sumed the producer proceeds to locate the best combina^

tion by finding that one which minimizes his total cost for

a given output. In mathematical language this requires

that two conditions shall obtain simultaneously, viz.

dQ h
= (4)

dCh = (5)

3See p. 187, infra. Although necessary to the marginal productivity

theory, there are many cases where this assumption would not seem to agree

with the facts. Take the case of the production of shoes of a given style and
quality of leather, for example. It is impossible to vary the amount of leather

used per shoe; in other words it is impossible to reduce the leather consumed
and produce the same quantity of shoes. The loss of leather may not be com-
pensated by any amount of labor or machinery, etc. On the other hand the

production of a given size of crop may may be obtained (within limits) by
reducing the acreage and increasing the application of labor and fertilizer,

or by increasing the dosage of labor and reducing the fertilizer, and so on.

The technical conditions of the industry seem to warrant this particular sup-

position of the marginal productivity theory in the latter case but not in the

former.
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That is to say, the change in output is held at nil while the

costs are varied until thev reach a minimum.4

Now, formulae (4) and (5) imply that a minimum
cost shall really exist, which may not be the case. The

cost equation (3) itself does not have a true minimum.5

But there may none the less be a minimum cost for a given

output, and in fact there will be if the production equa-

tion is of such nature that diminishing productivity shall

obtain with respect to all the productive agents. This is

another tacit assumption made by the marginal productiv-

ity theory, reasons for which are explained below. 6

Now, condition (4) requires that

S> + mdK + ^rdT - ° («>

while condition (5) requires that
7

PpdP + pkdK + p tdT == (7)

Multiplying (7) by an unknown constant, "K, and subtract-

ing (7) from (6) gives

|^P - lp„dP + ^dK - XpkdK

+ l~dT - IpdT = (8)

*Strictly speaking, either a miximum or a minimum may be found where the
differential is equal to zero. Inspection of neighboring values will determine
which is correct.

5This is true because the value of the Jacobian determinant is zero,, which
is also the case with regard to all the higher order partial derivatives.

6See p. 185.

7It may be wondered why the minimum value condition for C b is not given
by setting all the partial derivatives of (3) equal to zero. This would be im-
possible unless pp, pk and p t were all equal to zero, which would be absurd.
The identity (7) also requires prices to be zero until the additional restrictions
of (6) are taken into consideration simultaneously with it. Then the result
is different as seen in (8), (9) and (10).
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Factoring this expression yields

(If - lAdp + (H - lA dK

+ (IS ~ lp\dT = (9)3T

By a well known mathematical theorem where the sum of

several terms is identically equal to zero, the coefficients of

each term must equal zero. Hence

- Ij7p =dP

dF
dT

— lpk = } (io)

— lp t
=

Multiplying equations (10) by P, K and T respectively

and transposing yields

dFp = xPppdP
dF
dK
dF
dT

K = lPkK )
(ii)

T = kptT

The following result is given by adding together the terms

on each side of formulae (11)

:

lp + IK + wT =w
+ lpkK + XPtT = Wt (12)

Since the production equation is assumed to be homogene-

Ii
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ous in the first degree, it follows by Euler's theorem that

* = Ip + mK + Ir (13 >

Whence (12) becomes

Q b = XCh (14)

In other words the total money cost bears a fixed ratio to

the output. The industry must therefore be a constant re-

turns industry.
8 From this it follows that the marginal

cost is equal to the average cost and both are equal to the

constant 1/X, viz.,

dCh = d(Q b/X) 1 C b

dQ b dQ b
- X - Q b

(15}

Now, under competition of buyers and sellers the unit

price of the product must equal either marginal cost or

average cost, economists are divided as to which. In this

case it does not matter, for they are the same. In the

language of symbols, then, p b = 1/X,
9 and total costs

equal total money receipts, i.e.,

p bQ b
= C b (16)

8It will be noted that the industry is assumed to be one of constant returns
even though it is also subject to variable productivity, as above noted. This
calls attention to the fact that the two concepts, diminishing returns and
diminishing productivity, are quite different. The returns are said to be in-

creasing, constant or decreasing according to whether

it being assumed tacitly that the most efficient combination of productive
agents is utilized in reckoning costs and output. Increasing, constant or dim-
inishing productivity is said to obtain with respect to a factor of production,
T t , even as

9It should be noted that it was necessary to assume that the production
equation is homogeneous in the first degree in order to prove that p b is the
reciprocal of the unspecified multiplier, \. This must be proved in order to
pass from equations (10) to the final conclusion of the marginal productivity
theory, as given by (17), infra.
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Substituting p b for l/X in equations (11) yields

_ 3F
Pp — ^pPi>

P* = dK Pb
[

(
17

^

__ ^Z

This is the final conclusion of the marginal productivity

theory ; namely, that the unit price paid for each agent of

production must equal its marginal productivity where the

latter is defined as the additional money return per unit

of that factor applied which accrues to the producer when
he increases the amount of it employed by a very small

amount, while the other factors are all held constant.

When such prices have been paid the total returns are

exactly exhausted as required by (16)

.

Geometrical Interpretation of the Marginal
Productivity Theory

An instructive geometrical interpretation of the mar-

ginal productivity theory may be visualized if it be

assumed for the moment there are only two factors of

production, say land and labor. Plot the amount of these

utilized in production in a two dimensional diagram in the

horizontal plane (see Chart V). Then the total money
cost of production, Ci9 may be shown as a plane (MN),
the vertical distance of which above the P, T plane repre-

sents the cost of production when a given amount of P
and T is utilized. Given the assumption that there is

only one formula connecting the output Q b (not shown on

the diagram) with the factors of production, then it is

possible to draw an isoquantic curve, A tA l9 in the P, T
plane. Then any point on this isoquant represents a com-

I
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Chart V
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bination of P and T which will produce the same quantity

of Q b .

10 A point down near the T axis represents a small

amount of P and a large amount of T. Near the P axis

would be another combination calling for more P and less

T. Let there be erected a cylindrical (not circular) sur-

face perpendicular to the P, T plane and tracing the path

of the isoquant, AtA^ This plane will intersect M, N at

the top of the diagram to form the isoquantic cost curve,

B tBu in the cost surface. The BjBt curve represents the

variable cost of producing the given quantity of B goods,

the variation depending upon the combination of factors

indicated by AjA^ The projection of the lowest point on

this curve in the P, T plane will indicate the best combina-

tion of the factors of production. In the diagram this

would be OP t units of P and OTt units of T.

It should be noted that there will be no true minimum
cost, even for a given output, if the condition of constant

productivity obtains, while the production equation is

homogeneous in the first degree. That is to say, in case

W = ° = vr (18)

then the isoquant A tA t would be a diagonal line, and the

isoquantic cost curve BJ&! would be a straight line. It

might be a horizontal line, or it might have its lowest

value where it runs "out of bounds," and in neither cir-

cumstance would it have a true minimum. In these cir-

cumstances the conditions (6) and (7) would not be satis-

fied, and the prices paid for P and T would not equal

their marginal productivities necessarily. The producer

would utilize either P or T exclusively, and there would be

10In case the production equation is Q b = wP1/4 T3/4
, then the formula for

the isoquant becomes the hyperbola

_ (Q»/™y/3

* pi/3

I
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no guarantee that this would bring the results of (17).

Plainly the marginal productivities must be variable if

they are to be adjusted to the prices of the productive

agents. This means the relation between the factors of

production must not be an additive one like the following

:

Q b = aP + (3T + yK (19-a)

but must be a multiplicational one of this nature

Q b = mPaTpKy (19-b)

where a + (3 + y = 1.00. Moreover, the marginal pro-

ductivity theory apparently makes the tacit assumption

that the exponents a, (3, y, etc., are all positive and less

than 1.00. This is probably a reasonable supposition be-

cause a negative exponent would imply a negative pro-

ductivity for the given factor of production. Reasonable

or not, it may be shown very readily that the assumption

is a mathematical necessity in the case of only two factors

of production.
11 In that case the marginal productivities

will both be positive, but they will both be diminishing,

also. In that case a true minimum will exist for the total

cost of producing a given quantity of B.

Suppose at a given ratio of P to T it were found that

dF
. dF

p t <C ^7^Pb- Then it must follow that pp > ~^TpPh,

because by (16) total costs must equal total receipts. In
nIn case of only two productive factors the formula for the isoquant is,

in general npa Vft

where a = 1 — |3, whence it may be written

Q.
1/(1-/3)

P — AT-/9/<l-j8)— wl/ <!-/»> 2W<l-/»> — W1

where for any given output is constant. Now in case (3 < 0, the exponent
of T becomes positive and the isoquant is an exponential, the projection of
which in the cost plane will not have a true minimum. If 3 were positive but
greater than 1.00, then a would be negative and the same circumstance would
obtain.

It is interesting to note that if one of the two marginal productivities
should be negative, increasing productivity would obtain with respect to both
factors, i.e., the second partial derivatives will both be positive. Cf. footnote
8, supra.
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case the productivities are both decreasing the producer

would increase the amount of T employed, thereby reduc-

ing its marginal productivity, and decrease the amount of

P, thereby raising its marginal productivity until pp and

dF dF
pt were equal to ^p2?b and ^r?^& respectively, at which

point his costs would have to be a minimum as required by

formulae (6), (7) and (17).

Intersecting the cost surface with another cylindrical

surface following another isoquant A 2A 2 would produce

a different minimum value for Cb, and this minimum value

would be over a point in the P, T plane calling for dif-

ferent absolute values of P and T, but in the same rela-

tive quantities as before. Suppose, for example, the iso-

quant A 2A 2 represented twice as much production as

A XA X . By virtue of the homogeneity condition this doubled

output would call for a doubling of input in one or an-

other of the various ratios represented by A^A U and for

each ratio the total costs would be doubled, and these

doubled costs would bear the same ratio to each other as

the respective undoubled costs bear to each other. Hence

the ratio of productive agents bearing the lowest total

cost would be the same for the doubled output as before.

This in turn requires the marginal productivity of each

factor to be the same as before, because the partial deriva-

tives of an equation homogeneous in the first degree must

be constant so long as the ratio of the independent vari-

ables is constant.
12 Thus the marginal productivity of

a factor is independent of the volume of production, and

12This is true for more than two independent variables as well as for two.

The truth of it is easily seen in the case of two, for then, if P/T — k, a con-
stant, P — kT, and

Q — F(kT, T) = TF(k, 1)

dQ
dT

= F(k, 1) — constant.
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various producers with different outputs all find their

minimum costs at the point where the prices paid for the

factors of production just equal the respective marginal

productivities. In the geometrical terms of Chart IV this

means the point of optimum proportions in the P, T plane

follows a straight line path as the output increases.

In the case of only two factors of production as illus-

trated in the diagram, if the amount of one necessary to

carry on a given production were a fixed quantity, then the

necessary amount of the other factor would also be a fixed

quantity. Then the isoquantic "line" in the P, T plane

becomes a point determined by the necessary combination

of labor and land, and there will be no guarantee what-

ever that when used in this ratio the marginal productiv-

ity of each factor will be equal to its price. The producer

is not free to vary the combination until that result is

reached. Technically speaking there are two equations of

production instead of one, which is contrary to the assump-

tion of the marginal productivity theory.

Marginal Productivity and the Rate of Interest

The marginal prdouctivity theory as just stated, and

as stated by Walras, Schultz and most other writers, does

not give a solution to the problem of the rate of interest.

dF
According to the theory just given the termK^-^p h is the

total return to the suppliers of commodity capital, and

this includes a payment for the capital actually used up
as well as the net return or interest. It is the selling value

of their capital. The net return, or appreciation, of that

capital over a period of time must be known in order to

find the rate of interest. To do this the time factor must

be introduced formally at some point in the argument.

Mr. Wassily Leontief has tried to make this introduction
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of the time factor in an article of recent date.
13 He reaches

the conclusion that the net return to capital is equal to the

marginal productivity of time itself, i.e., to the increase

in output per unit increase in the time required for the

production to take place. On the other hand the writer

has shown that if the average period of production of

all capital is sensibly constant, then the instantaneous rate

of net earnings of all capital (dollar value) is simply the

increase in rate of sales of society as a whole during the

period of production.
114

Assumptions of the Classical Rent Doctrine

The mathematical statement of the classical (Ricard-

ian) rent doctrine is comparatively simple. Its basic

equations are the same as (2) and (3) given above, with

some important differences. In the first place the price

paid for the services of land, i.e., the rent, is not considered

by classical doctrine to be a cost from the social point of

view. This means the total cost of production for pro-

ducers as a whole must be written

C b = ppP + pkK + o.T (20)

In the second place the Ricardian theory breaks with the

productivity theory in assuming that on the whole pro-

ducers cannot vary the amount of land utilized—that ne-

cessity compels them to use all the productive land avail-

able, and nature forbids the creation of more of it. This

amounts to hanging a restriction on the production equa-

tl0n
Q b = F(P,KJ T) (2)

to the effect that •

dT = (21)

13See "Interest of Capital and Distribution," Quarterly Journal of Eco-
nomics, XLIX, 147, et seq.

"See "Fundamental Principles of Profit," Southern Economic Journal, III,

161-74.
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Then by virtue of this restriction it is argued that the

resulting modified production equation,

Q b = F'(P,K) (22)

is not homogeneous in the first degree.
15 Increasing labor

and commodity capital by a given percentage does not in-

crease the output by the given percentage because it is

assumed that the efficiency of labor and capital declines

as more applications are made to a fixed quantity of land.

A condition of decreasing returns, or increasing cost, is

said to obtain, viz.,

d2Q h

dC 2 < (23)

The Ricardian doctrine further maintains that by virtue

of (23) the marginal cost per unit is always greater than

the average cost per unit which signifies that
16

dt b C b

15This is the situation at the intensive margin of cultivation, where the

dosage of labor and capital is increased on a fixed quantity of the better

grades of land. At the extensive margin the land would be a variable factor

of production in the sense that it could be increased by bringing into use

poorer grades previously uncultivated. However, it does not matter for the

purposes of this chapter whether the Ricardian statement of the production

equation is written as in (22) or as in (2). The essential point is that in

either case the rent doctrine assumes that diminishing returns obtain, and the

criterion of diminishing returns (see footnote 8, supra) does not explicitly

depend upon the form of the production equation.

Moreover, when one tries to synthesize the rent doctrine with the marginal
productivity theory the results given by (33) infra follow regardless of which
way the production equation is written. The results of (33) follow regardless

of whether (22) or (2) is used as the production equation because in the

former case there is no term, "dFfdT, while in the latter case the value of

that term will be zero when the Ricardian assumption is made that the cost

of land is zero.

"Formulae (23) and (24) apply to aggregative or market functions, but

it is also assumed that each individual producer finds himself subject to dimin-

ishing returns and that therefore his marginal cost will be above his average

cost.
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Mathematical Development of the Rent Doctrine

With this set of postulates the classical rent doctrine

concludes that each producer will seek to maximize his

net returns by offering for sale that quantity of goods

which must be disposed of to bring about this result. Let

cb be the total cost of a given producer and q b his output.

His problem is to maximize his net returns jt, where

ft = 2V?& — cb (25)

There is only one variable in this equation since each pro-

ducer is assumed to regard his influence on p b as negligible

as well as his influence on pp and pk, the prices paid for

the productive agents labor and commodity capital. The
problem then is solved by setting the derivative of (25)

with respect to the variable factor equal to zero.

dn d(p bq b
— cb ) .

*
l -^ — 0, (26)dq b

~ dq
x

which gives

*="3£ (27)

In other words the most profitable supply price is the mar-

ginal cost. Each producer is therefore assumed to offer

his product at marginal cost, offering the quantity which

he can produce at that cost. The sum of the individual

offerings of all the producers makes up the market sup-

ply. The market supply curve is a consolidated marginal

cost curve (dCb/dQ b ) lying above the consolidated aver-

age cost curve because each of the individual marginal

curves is above its respective average cost curve. The in-

tersection of the market supply curve with the demand

curve determines the price of the good and the amount

sold.
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The total economic rent received by all landlords, R,

is held by the Ricardians to be equal to the difference

between the total cost and the total amount received from

the sale of the product, which difference is given by

dC
R = p»Q> - C b = ~Q b - C b (28)

The average rent per acre, ph is found by dividing the

total rent by the number of acres.
17

Pt ~ T — dQ b T~ T — T ~ T K }

Incompatibility of Marginal Productivity and
Classical Rent Doctrine

If two theories are mutually compatible and they both

give formulae, for the same things, then it should be pos-

sible to substitute the values given by one theory into the

formulae of the other without getting absurd results. By
way of contrast if one theory says Y == ~{-X 9 while an-

other theory says Y = —X, then, substituting in the first

the value of Y given by the second gives —X = -\-X,

which does not make sense. Plainly the two theories are

inconsistent. Either one of them is in error, or both of

them.

One may apply this reasoning in the present case by

substituting in formula (29) the values for Q b and C b

given by formulae (13) and (3) of the marginal pro-

ductivity theory. This yields

T\dP^ + dKK T dT 1
)

ppP + PkK + p,T

I
T p, (30)

17Tlie rent of land of a given grade would be the total receipts from the

product raised on that particular land minus the total cost, and the rent per
acre would be the quotient of this divided by the number of acres.
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Now, substitute the values for pp, pk9 p t given by formula

(17) of the marginal productivity theory. Then (30)

becomes

p t
= ( PpP + pkK +p tT — ppP

— pkK — p tT)~ = (31)

This leads to the ridiculous conclusion that the rent of

any given grade of land is zero—which is plainly absurd.

It may be objected that a good Ricardian would not

try to adapt the whole of the marginal productivity theory

to the classical rent doctrine, but would modify it first

to suit his peculiar belief that for producers as a whole

the rent of land is not a cost of production. In that case

the last term in formula (30) would not appear and the

result of (31) would be quite sensible, for it would then

yield the identity, p t = p t .

But this adjustment does not really save the two the-

ories from incompatibility. If a correction is applied at

one point of the marginal productivity theory, it must

be applied consistently throughout the analysis. This re-

quires, among other things, that (9) shall be made to read

(7)F \ / 7)F \

3P — hpp )dP + I ~yg — Xpk )dK

+ (If ~ l0
)
dT — °> (82)

whence it follows 3F/3T = 0, and (12) becomes18

dF dF
dpp + dKK = Xp»p + lpkK = XCb (38)

^The result of (33) would also follow directly from differentiation of (20)
and (22), the version of the cost and production equations given by Ricardian-
ism at the intensive margin, or of (20) and (2), the classical version at the

extensive margin.
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It is necessary, as before, to assume that the production

equation—as revised by the rent doctrine—shall be homo-

geneous in the first degree in order to be able to show

that the prices of labor and commodity capital must equal

their marginal productivities. In that case it can be shown

that the industry must be a constant cost industry, count-

ing as cost only the price of labor and capital and not the

price paid for land. Then C b = QbPh, while by Euler's

theorem the left hand side of (33) equals Q b , and l/X

= p h , whence it follows from (32) that

(34)
pk = (dF/dK) Pl

Pp = (dF/dP) Pl

These formulae state that the prices paid for labor and

commodity capital are equal to their marginal productiv-

ities. But in order to reach this conclusion it was necessary

to assume that (22) is homogeneous in the first degree

and that therefore constant returns obtain in the industry,

which is in flat contradiction to the assumption of the rent

doctrine. Moreover, since Ch = pkK + ppP = p bQi>, the

total receipts are exhausted when labor and commodities

have been paid for, leaving nothing at all for rent. Once

again the rent becomes zero.

It would be a fine thing for economic science if teach-

ers of the subject would give up their adherence to at

least one of these incompatible doctrines.
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appendix
Some writers1 contend they can derive the conclusions of the marginal

productivity theory without benefit of the linear homogeneity assumption;

but they are mistaken in this contention, for the following reasons:

The writers in question all postulate that the operations of any individual

producer have no influence on the unit price of the product. This is tanta-

mount to an assumption that the range of operations of an individual pro-

ducer is restricted. Obviously if a single producer were free to expand his

scale of operations indefinitely in search of minimum cost or maximum profit

he might easily expand or contract his output sufficiently to affect the price

of the product to a marked degree.

Notwithstanding this assumption the writers above mentioned proceed

to locate the minimum average cost of production for the individual producer

by setting all the partial derivatives of the average cost equation simul-

taneously equal to zero. The only "independent" variables in the average cost

equation are the quantities of the respective factors of production utilized,

since it is further assumed that the operations of a given producer have no

effect upon the unit prices paid for the agents of production.

The writers in question overlook the important fact that it is not in gen-

eral possible to locate a minimum by setting all the partial derivatives of an

equation simultaneously equal to zero unless the "independent" variables are

really independent of each other. In the case in question the factors of pro-

duction are not completely independent by virtue of the assumption that

the range of operations of an individual producer is restricted to a certain

path on the production surface (presumably determined by the amount of

his total money investment). That being the case, once the producer has

determined to use a certain amount of a given factor of production he is riot

free to select any amounts whatever of all the other factors. The writers

under criticism must therefore assume the burden of showing under what

additional conditions, if any, it may be possible to locate the minimum average

cost by setting all the partial derivatives of the average cost function equal

to zero. This they have not done.

The results which they reach coincide with those of the marginal pro-

ductivity theory, but they are only true if it is possible to set all the partial

derivatives of the average cost function equal to zero and at the same time

satisfy the condition of dependence among the factors of production.

The derivation of the marginal productivity theory given in chapter

nine of this book finds it necessary to introduce the linear homogeneity con-

dition either at the minimum cost points or on the whole production surface.

It seems more economically defensible to assume the condition exists on the

whole surface, for reasons which have been indicated in the foregoing chapter.

1C/. Henry Schultz in The Southern Economic Journal, IV, 352; David Dur-
and in Journal of Political Economy, XLV, 740, and J. R. Hicks in The
Theory of Wages at point cited in Durand's article.



Chapter Ten

STATISTICS OF
PERSONAL INEQUALITY

Sources of Personal Income

Inequality of personal wealth and income arises from

differences between people as to (a) wages received for

their services, (b) the prices received for the land and

commodities they sell, (c) the quantity of land, labor and

commodities they own, and (d) the rate of appreciation of

(a), (b) and (c). In the long run the most important

of these causes of inequality is the last named one, viz.,

difference in the rate of profit ; for even the greatest for-

tune may be dissipated by the conversion of a positive rate

of profit into a negative one, whereas most great fortunes

originate in the rapid appreciation of modest capitals.

The rate of profit multiplied by the amount of capital

owned by an individual gives his profit in dollars per year,

and variation in profits or net income from capital is the

chief cause of personal inequality at any given time as

may be seen clearly from the following table

:

Table 12

PERCENTAGE DISTRIBUTION OF TOTAL INCOME BY SOURCES
AND BY INCOME CLASSES, 1918-1922 a

Income classes Wages Business Profits from Rents,
~

(In thousands and
artnershi and a'kof ^ncT earned

of dollars) salaries ^ «x •* 1 4. j« -j j income' profits capital assets dividends

Under 1 36.8 2L7 12 37\3 63^
1 to 3 76.8 11.4 1.0 10.8 23.2

3 to 10 53.8 21.9 3.4 20.9 46.2

10 to 30 33.1 20.9 6.3 39.7 66.9

30 to 100 21.6 19.0 8.6 50.8 78.4

100 to 300 11.8 17.5 14.5 56.2 88.2

300 to 1,000 4.9 12.1 24.5 58.5 95.1

Over 1,000 2.9 5.8 35.1 56.2 97.1

"Income classes in the above table are based on net taxable income.
Source: Adapted from Federal Trade Commission, National Wealth and In-

come. Senate Document No. 126, 69th Congress, 1st Session (Washington:
Government Printing Office, 1926) p. 204.

195
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With the exception of the lowest income group in this

table there was a distinct tendency for the percent of in-

come arising from wages and salaries to fall as the income

increased. The anomalous behavior of the lowest group is

largely explained by the fact that many poor people sub-

let a room in their living quarters and thus make a sub-

stantial addition to their meagre income. This practice

brings up their percentage of income reported in column

five under the heading "rents, royalties and dividends."

The presence of many poor farmers and small shop-

keepers in the lowest income class explains why the per-

centage of income from business profits is large in that

class. Much of their income reported as profit is really a

wage for personal service.

The last column in the table represents the so-called

"unearned income," that is to say, the part not coming

from personal effort in the form of physical and mental

labor. In other words the data in the last column are ob-

tained by adding together the percentages reported in the

third, fourth and fifth columns, the sum of which gives

the income from capital in the form of land, commodities

and equipment. As the term is conceived in this work,

these items all represent net interest of capital, or profits.

Ignoring the lowest income class the figures in the final

column reflect a very pronounced tendency for the percent

of income contributed by profits to increase as the size of

the income increases. This means the big incomes would

not be possible without the private receipt of interest of

capital. For example, ninety-seven percent of the income

of individuals receiving over a million dollars came from

profits, which tells one that if the profits were eliminated

on the average million dollar income it would be reduced

to a mere $30,000.

It is important to note that the concept, "net taxable
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income," as defined in the revenue acts, and reported in

the above table, includes wages and salaries, which in strict

logic are quite definitely not a part of net income. Wages
and salaries are really gross incomes, but the tax law

chooses to merge them with true net income and call the

conglomerate "net taxable income." Strictly speaking,

wages and salaries are gross incomes because they include

cost of production, i.e., necessary living expenses. As a

concession to this error in its logic, the tax law designates

the income from wages and salaries as "earned income"

in contradistinction to interest, profits and rents, which are

called "unearned income." The tax on earned income is

made lighter than that on unearned income, which is in-

deed logical because the unearned income is a true net in-

come over and above cost of production; and a tax of a

given rate on gross income may be equivalent to a much
higher rate on net income.

Most writers treat the subject of personal inequality

under two main headings, viz., inequality of wealth and

inequalit}^ of income. They apparently are unaware that

properly conceived these two categories simply reflect dif-

ferent aspects of the same thing. The value of wealth

is proportional to the net income received from it, as a mat-

ter of simple arithmetic.
1 Hence the statistical distribu-

tion of personal wealth is bound to be the same as the dis-

tribution of true net income. The apparent difference

between the distribution of wealth and "income" arises

from the illogical conception of net income as conceived

by the tax law and most statisticians. As just above stated

net taxable income and net income as conceived by most

statisticians includes items which are not true net income.

In other words the statistics of net income as ordinarily

^Compare p. 82, supra, where it was explained the value of wealth is equal
to the net income divided by the average rate of interest.
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given include a heterogeneous mixture of net and gross

income, and it is but natural that the distribution of wealth

—which depends on true net income—would be different

from the distribution of this heterogeneous mixture. If

it were possible to derive the data for the distribution of

true net income, it would be practically identical with the

distribution of wealth, as a mathematical necessitv. Yet

in practice most statisticians report that the distribution

of wealth is more unequal than the distribution of income.

The Measurement of Inequality

This raises the question, how is the degree of inequal-

ity of wealth or income to be measured statistically? Va-

rious devices may be employed. For one thing, one might

measure the relative dispersion and skewness of the simple

frequency distribution. These two coefficients would meas-

ure the degree of inequality according to two different

concepts : ( 1 ) The dispersion measures the extent to which

the various observations (income or wealth data) deviate

on the average from the central tendency, or average in-

come ; while ( 2 ) the skewness measures the extent to which

the dispersion itself is unequally divided between values

below the central tendency and values above the central

tendency. If the dispersion above the typical value or cen-

tral tendency is greater than that below, the skewness is

said to be positive; if the reverse of this situation is true,

the skewness is said to be negative. All income distribu-

tions for nations as a whole have a large positive skewness,

although there is some variation in the relative amount of

skewness as between nations.
2

It should not be difficult to perceive that the relative

dispersion of income might be the same in two countries,

2For formulae for coefficient of dispersion and coefficient of skewness, see

statistical textbooks cited in the references at end of this volume.
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and relative skewness considerably different. For ex-

ample, the average income in country A might be $1,000,

and the dispersion of incomes away from the typical value

also $1,000. In that case the relative dispersion would be

100% of the central tendency. In country B the average

income might be 2,000 francs, and the dispersion 2,000

francs. Here also the relative dispersion would be 100%.

But the skewness in country A might be +$500, or

+50%; while the skewness in country B was +1500
francs, or +75%. In that case one might say there was

more inequality of income in country B than in country

A, for there would be relatively more people receiving

abnormally high incomes in country B. On the other hand

if the relative skewness were the same in the two countries,

and A had a relative dispersion of say 150%, while B had

a relative dispersion of say 125%, the inequality of in-

come in A would be greater than in B, because the dif-

ference between the highest and lowest income would be

(relatively) greater in A.

A better device for measuring the relative inequality

of income and wealth distributions is afforded by the de-

gree of curvature of a Lorenz curve. A Lorenz curve is

a graph depicting the cumulative percentage of total in-

come on one axis and the cumulative percentage of per-

sons receiving the income on the other axis. It should be

obvious that in the extreme case where incomes were all

equal the Lorenz "curve" of incomes would be a straight

line extending diagonally across the graph with a slope

of forty-five degrees.
3 In that case ten per cent of the

people would receive ten per cent of the income, twenty

per cent of the people would receive twenty per cent

of the income, and so on; hence the graph of cum-

3That is to say, the slope will be 45° if an inch of space represents the same
percentage on each axis.
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ulative percentages would be a straight line. Since

perfect equality would be represented in this way, the de-

gree of departure from equality may be measured by the

extent to which the Lorenz curve bends away from a

straight line.
4 The Lorenz curve may be used to compare

degree of inequality between various countries, or in the

same country at different times. Since the scale unit on

both axes of the graph is per cent, any difference in the

monetary units of various countries does not affect the

comparability of their Lorenz curves of wealth and in-

come.

Inequality of Income and Wealth in the

United States

The following table gives the data for taxable income

distribution in the United States in 1928—the last fairly

"normal" year in business before the great depression.

The last two columns show the cumulative percentages

required for the construction of a Lorenz curve.

A graph of the last two columns in this table is shown

in chart six. From this Lorenz curve it may be seen that

there is great inequality in the distribution of income in

the United States, especially noticeable in the upper in-

come brackets. Thus the "rich," or those whose taxable

income was more than $25,000 per year, constituted less

than two per cent of the people reporting ; but their total

income was one-fourth of all the income reported. On the

other hand the poorest 45.9% of the income receivers re-

ported only a little more than fourteen per cent of the

total. The reader himself can make other comparisons

equally odious.

*Since most statistics of national income plot as an approximately straight

line on double logarithmic paper the slope of this line may also be used as a
measure of inequality. Cf. mathematical appendix to this chapter.
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It should be remembered that the data shown in the

table above do not include incomes too small to be re-

ported, nor do they include either non-monetary incomes,

such as the rental value of owned homes or the interest

from tax-exempt securities. Hence the tax returns do not
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Chart VI

give a perfect picture of inequality of "real" incomes.
5

Even so they are very instructive and throw much light

on our subject.

Because of the deficiencies in taxable income as a

5For explanation of the difference between money income and "real" income,
see chap, iii supra, p. 93.
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measure of real inequality, the distribution of wealth is

used to throw additional light on the matter. The wealth

distribution is usually compiled from statistics of the

estates of deceased persons. In theory the distribution

might be obtained from an analysis of property tax re-

turns, but differences in methods of appraisal and in limits

of exemption in various jurisdictions make this method

impracticable. One of the best studies of wealth distribu-

tion in this country is that made by the Federal Trade

Commission for the years 1912-1923, which was based on

the estates of 43,512 decedents in a dozen states. These

data are given in the table on the following page

:

The cumulative percentages given in the above table

reveal some startling conclusions concerning the extreme

concentration of wealth in this country. It may be noted

the poorest 91.1% of the people owned only 11.7% of

the wealth. Roughly speaking, nine-tenths of the people

who died owned only one-tenth of the wealth belonging to

all who died. If this is a fair sample—and it should be

since it extends over a period of eleven years—then some-

what the same concentration of wealth should exist among
all the living. Perhaps the most striking example of in-

equality is expressed by saying that the richest one-tenth

of one per cent of the people owned more than twenty-

five per cent of the wealth. The richest one per cent owned

something between fifty and sixty per cent of the wealth.

By comparing this table with table 13 shown above it

will be seen the wealth of this country is more highly con-

centrated than the taxable net income, for the richest one

per cent of the people received only about twenty-five per

cent of the income. The reasons for this discrepancy be-

tween the distributions of wealth and income have already

been explained, the chief reason being the fact that tax-
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able net income is a mixture of gross and net income. The

gross income of society as a whole must equal total

wealth,
6
but there is no simple relation between the gross

income of an individual and his wealth. Hence a mixture

of personal gross and net income has no necessary rela-

tion to the amount of personal wealth.

Geographical Inequality

Another interesting aspect of economic inequality is

the geographical distribution of personal wealth and in-

come. The wealth of this nation is not only concentrated

in a few hands, but the owners themselves tend to be con-

centrated in certain regions of the country. Moreover, the

wealth of the world as a whole is concentrated in some

countries; and other countries are poor by comparison.

Geographical inequality in the United States is vividly

shown by the following table giving the distribution of in-

come per capita in the several regions.
7

The New England and mid-Atlantic states reported

52.8% of the income in 1923, but only 38.1 % of the popu-

lation receiving or enjoying this income lived in that re-

gion. On a per capita basis these states got more than

their share of the reported income. In contrast with them
the southeastern states reported 3.1% of the population

but only 2.7% of the income. The per capita income

ranged from a low of $1,280 in the mountain states to a

high of $1,878 in the New England and mid-Atlantic

states. The variation may be in part due to differences in

natural resources, but it is caused more especially by the

financial and business organization of the country. New
York, New Jersey, Pennsylvania and New England are

not as a whole more highly endowed with natural resources

rtFor reasons explained in chap, v, see p. 83, supra.
7See next page.
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than any other section of the country, but this section is

the only one wherein the per capita income is greater than

the average for the nation. The control of the machinery

for creating derivative deposits is held by the people of

the New England and mid-Atlantic states,
8 and therefore

the great bulk of the economic and contractual interest

earned by the nation flows into this region. That is the

chief reason why the average income of the northeastern

region is greater than that of any other part of the coun-

try and of the country as a whole. The favored section

holds the other seven sections more or less in fee, so to

speak, having bought title to their most valuable prop-

erties with bits of paper and ink (bank notes and deriva-

tive bank deposits).

Some writers challenge the significance of regional in-

come statistics with the charge that geographical differ-

ences in money income are meaningless because of cor-

responding differences in the cost of living. Thus, the

claim is sometimes made that an average income of $1,800

in New England may signify no more real income than

does $1,400 in the southeastern states because of higher

living costs in the former territory. But the best evidence

seems to contradict this notion. As Mr. W. I. King ob-

served in a study made by him in 1915,
9 with easy ex-

change of money and goods between regions (as is pos-

sible in the United States), variation in the purchasing

power of a unit of money is not great. Even in the case

of foreign countries, where trade is impeded by tariff bar-

riers, differences in the purchasing power of a coin of

given metallic content are not great. A recent interna-

tional study concluded that there was not a great deal of

8For explanation of the effect of derivative deposits on net income, see
chap, v, supra, p. 88.

9See W. I, King, Wealth and Income of the People of the United States, p. 103.
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difference between the cost of living in Detroit and in the

northern cities of Europe. 10 That being the case it is per-

missible to compare dollar statistics of income as between

regions, and it is reasonable to conclude that differences in

the United States indicate that the people of the north-

eastern section enjoy a peculiarly favorable position rela-

tive to the rest of the country.

Variation in income between regions of this country

is considerable, as just explained; but even greater varia-

tion is found in the per capita income of nations. For

example, in 1914 the estimated per capita income of sev-

eral western nations was as follows:

Country Per Capita Income11

United States f 335.00

United Kingdom 243.00

France 185.00

Germany 146.00

From these data it will be seen that even before the World
War impoverished Europe the people of the United

States
12 were well-to-do on the average compared to the

people of other powerful nations. According to Mr. King

this differentiation in per capita income is caused in large

part by corresponding differences in the ratio of popula-

tion to natural resources. Mr. King is probably correct in

this contention, for reasons explained above in the dis-

cussion of average wages in the long run. On the other

10Leifur Magnusson, "An International Inquiry into Costs of Living," Journal
of American Statistical Association, XXVIII, 133.

1TSee Income in the United States, 1909-1919 (New York: National Bureau
of Economic Research), I, 185.

'"The figure for the United States seems low in comparison with the average
per capita income of $1,671 shown in Table 15, supra. The large difference is

caused by two purely statistical considerations; viz., (1) there was an enormous
rise in the price level (and therefore in money incomes) between 1914 and 1922,
and (2) the data in Table 15 represent the income per capita received by the
families of those persons reporting income, whereas the figure, $335, is the
average income for all the people, including millions whose income was too
small to report.



Statistics of Personal Inequality 200

hand it should be noted that the favorable position of the

United Kingdom rests as much upon its world-wide com-

mercial and financial control as it does upon the natural

resources of the islands themselves.

Corporate Inequality

Another interesting phase of personal inequality is

that found to exist between "artificial persons," or corpo-

rations. For example, in 1922 about fifty-five per cent of

the corporations in this country reported a positive net in-

come (profit), while about forty-five per cent reported a

negative net income (deficit). The variation in rate of

profit between corporations engaged in different indus-

trial pursuits is shown in Table 16 on the following page.

The economic rate of interest as defined herein is the

average rate of return to capital, and for the year 1922

this was 6.40% per annum as may be seen from the table.

It should be noted that 1922 was on the whole an approx-

imately "normal" year with respect to business activity,

the first half being below normal, the latter half being

above normal by about the same amount. Hence the eco-

nomical rate of interest for that year should be normal;

that is to say, it should be equal to the long time average

rate of return to capital. It is interesting to note that this

was true, for the writer has estimated that the average

rate of return to capital in the United States for the fifty-

year period ending in 1929 was 6.40% per annum. 13

The data in the third column in the table labeled "pure

profit" are found by subtracting the average rate of profit

for all industry from the actual rate of return in each spe-

cific industry. In a very broad social sense the economic

rate of interest is a "cost" in that a normal profit is neces-

sary to stimulate production under a system of private

"Compare the writer's Capital and Interest, p. 170.
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Table 16

RATE OF CORPORATE PROFITS IN VARIOUS INDUSTRIES
FOR YEAR 1922a

Rate of Rate of "pure'

return on profit or
Industries investment 1* "pure" loss

(per cent per (per cent per
annum) annum)

Agriculture and related industries 0.9 —5.5

Mining and quarrying —0.1 —6.5

Manufacturing

:

Food products, beverages and tobacco 6.7 0.3

Textiles and textile products 11.1 4.7

Leather and leather products 8.3 1.9

Kubber and rubber goods 5.8 —0.6

Lumber and wood products 7.1 .7

Paper, pulp and products 5.7 —0.7

Printing and publishing 21.6 15.2

Chemicals and allied goods 13.4 7.0

Stone, clay and glass 10.0 3.6

Metal and metal products 6.8 0.4

All other manufacturing 7.4 1.0

Total manufacturing 8.5 2.1

Construction 1.1 —5.3

Transportation, utilities 4.9 —1.5

Trade 6.0 —0.4

Service 3.4 —3.0

Finance 13.3 6.9

All other 1.1 —5.3

Grand total 6.4 0.0

capitalism. Anything above the normal profit may be

thought of as a return received by virtue of the imperfect

functioning of competition. In the long run it is not cost

of production in any sense of the word. Hence the label,

"pure profit." By definition the pure profits must be

equalled by the pure losses, and the average rate of pure

"Source: Federal Trade Commission, loc. cit., p. 215.
bComputed without deducting interest paid (contractual interest) from

profits. Income from outside investments were likewise excluded from profits.
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profit must be zero. The rate of pure profit ranged from

a negative rate of 6.5% in the mining industries up to a

positive rate of 15.2% in the printing and publishing in-

dustry. Other highly profitable pursuits were chemical

manufacturing and finance.

As stated above, pure profits are an evidence of the

imperfect functioning of competition; and this in turn

may result from accidental causes or from conscious

organization within the industry to prevent competition.

To put it differently, the rate of profit in an industry

seems to depend in large measure upon the degree of

organization. For example, agriculture is notoriously lack-

ing in producer cooperation; and this is also true of coal

mining. These disorganized industries were at the bottom

of the heap with respect to the rate of profit. On the other

hand the banking business and large scale finance are well

organized and quasi-monopolistic. It is not surprising

therefore that finance is among the most profitable pur-

suits.

Wages Versus Interest

Some attention should next be given to the distribution

of income as between labor on the one hand and to the

owners of commodity capital on the other hand. It is in-

teresting to note that according to the data of the Federal

Trade Commission the per cent of "total national income"

going to labor varies somewhat from year to year, but it

averages about fifty per cent. In 1918 it was 46.8% ; in

1921 it was as high as 59.9%, when the net interest of

capital was greatly diminished by the depression.

Now, the "total national income" as conceived by the

Trade Commission—and by the National Bureau of Eco-

nomic Research—is not greatly different from what the
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total income reported for taxation would be if everybody

had to report all of his net income as conceived by the

revenue act, no matter how small the income, and if there

were no tax-exempt securities. In other words the concept

"total national income" as commonly used is essentially

like the concept of net taxable income in that both are mix-

tures of true net income and gross income in the form of

wages and salaries. Hence to say that the wages of labor

per year (including salaries) are on the average half the

total national income is tantamount to saying that the

wages bill per year is equivalent to the other part of total

national income, which is the net income of capital. In

other words the data of the Trade Commission show that

the annual wages bill tends to equal the annual net interest

of capital.

The total true net income—or "return to capital" as

it is termed by the Trade Commission— was $28,021

million in 1922
;

14 and as stated above, the average rate of

return in that year was the normal rate of 6.40% per

annum. It has been shown in chapter five on the interest

of capital that the total value of wealth or capital may be

obtained by dividing the total net income by the normal

rate of economic interest. Therefore, the total value of all

wealth in the United States in 1922 was $28,021 million

divided by 0.0640, or $430 billion. This shows the census

of wealth for 1922 was greatly in error since it reported a

total wealth of only $320.8 billion. This understates the

correct amount by more than one hundred billion dollars.

The figure derived from the data of the Trade Commis-

sion is correct because (a) the rate of return checks with

the normal rate of return estimated by the writer by an

entirely different method and (b) the value of the net in-

"Federal Trade Commission, loc. tit., p. 228.
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come capitalized by this correct rate of return yields a

total value of capital which checks exactly with the writer's

estimate of production in 1922.
15 Total capital should

equal total production for reasons explained in chapter

five; hence the data of the census of wealth are grossly

in error, while the estimate of wealth derived from the

Trade Commission data is correct.

IBSee Capital and Interest, p. 163.
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APPENDIX
AN INTERESTING DEVELOPMENT OF PARETO'S LAW OF

INCOME DISTRIBUTION

Let ydx equal the number of people receiving incomes ranging from

x to x
-f- dx. Then Pareto's law is stated by

dy —mdx
y

—
x

Then
log ey z= —mlog ex -f log ec

y
c

X"

Let zx equal the number of people receiving an income of x or greater.

§ j / c carm+1 c

c
Let a z= rn — 1 and A = —^Tj a being greater than one.

c z= A{m— 1) m z=. a-\-l

Then

z =
X'

J

y -

r

A{m— 1) /la az

xm

^4a

X

Aa
xy *

JB
53 ^~~^

~x*~

»0O

xydx —
^4a

— F^
a?! -(a--1)

(1)

(2)

(3)

(4)

(5)

(5-a)

(6)

(7)

(8)

(9)

whence it follows a > 1 and w > 2, for we cannot have an infinite population.

Income
X-, -r

2

xydx — Aa
(a— l)x1

tt-1 (a— l)a2
a_1

Aa / 1 1 \
~ a— 1 V ^i°~

a "~" x^-1
)

(10)

Number of people receiving income
•'* •

X-t
x,

a
•^2

Average income

Urn W

- A
Ui" ~ »//

*i -i

a— 1 (»2
a — #i

tf

)

-X-.Xl't/2 TF

(11)

(12)

axx

a— 1
= average income for those receiving > xt income.

The advantage of (6) and (9) is that they state the relationship between

cumulative income from the top down to a given income and the cumulative

number of people receiving this income. This formula is more readily adaptable

to census data than (1), (2) or (3), for the census data give the number of
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people receiving an income between certain broad class intervals rather than

the number receiving a given exact income, and to make matters worse the

class intervals are unequal. It is fairly obvious that when (6) is plotted as

a function of (9) on double logarithmic paper, it will give a linear relation-

ship; but for the sake of convenience the proof is given here:

log vx z= log Aa — log («— 1) — log x(a—1)

= log c — log (m—2) — (w—2) log x — t, — (w—2) log x

log zm = log c — log (m— 1) — (m— 1) log x = 6 — (»n— 1) log x

log vm — log zx — £ — 6 + log x z= n + log x

But

-log x = lQg *' ~ £ =
l.°l^£ - fe

w— 2 a

log v^
log sc = k —

—log %s — r\ -f k ?%JE± —log c, = ^ — slog »„.

a

log zx — — fi + Slog t>.

The coefficient, S, furnishes a direct measure of the concentration of income.

The letters
J,

n, 0, and ^ are constants introduced at various points to sum-
marize previous constants.





Chapter Eleven

PHILOSOPHY OF INEQUALITY

Nature Versus Nurture

The causes of personal inequality of wealth are com-

monly divided into those arising from differences of in-

nate ability and those arising from environmental circum-

stances. The first group are given the convenient desig-

nation, causes in nature; while the second group are

termed for short, causes in nurture. The question occurs,

which group is the more responsible for economic inequal-

ity, and the argument becomes one of "nature versus nur-

ture/' Those who believe nature is the primary cause

point to the inborn differences between human beings

with respect to physical traits, and contend that compara-

ble inequalities of mentality and personality are evident

from birth. Take the obvious characteristic of height, for

example. That is largely determined by hereditary fac-

tors, and there is a great difference between the height of

the tallest man and the shortest. There is also a great dif-

ference in other physical attributes of people, such as

muscular strength, speed in running, sharpness of vision,

etc. The "nature" school of thinkers insists that variations

in physique and equally large differences in mentality ac-

count for the economic inequality of people, because they

give rise to corresponding differences in their economic ef-

ficiency.
1 This extreme statement of the nature theory of

inequality is much too crude and sweeping to withstand

close scrutiny, because of the following considerations.

*As stated by Alfred Marshall: "What makes one occupation higher than
another, what makes the workers of one town or country more efficient than
those of another, is chiefly a superiority in general sagacity and energy which
is not specialized to any one trade." See Principles of Economics, 4th edit.

217
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The inborn physical characteristics of man are gener-

ally distributed according to the normal law of error, as

has been shown by biometrical statisticians, and the inves-

tigations of Mr. Karl Pearson and others lead to the con-

clusion that the mental and moral qualities of man are

distributed likewise. Then, if personal income is a linear

function of these normally distributed inborn traits, it

should also follow the normal law, as a matter of mathe-

matical necessity. Now a normal distribution
2
is perfectly

symmetrical; that is to say, it has no skewness, to use a

term explained in a previous chapter. But the distribu-

tion of wealth and income in every important nation is

extremely skewed, as stated previously. The presence of

this extreme skewness in the distribution of income betrays

the fact that something else besides inborn physical and

mental attributes is at work;3 namely, the environmental,

or "nurture," factors. It is the environmental factors

which produce most of the skewness in the distribution.

Why is it they have this effect?

A key to the behavior of the environmental factors is

afforded by comparing the distribution of height of adult

males with the distribution of weight of adult males. For

a large sample, the former is reasonably symmetrical, with

little or no skewness in most countries ; but the latter has

a large amount of positive skewness. Now height and

weight are both physical attributes; but the former is

largely determined by hereditary factors, while the latter

is influenced greatly by such environmental things as

diet, habits of exercise, etc. More important, the height

of adult males is not appreciably correlated with their

2For precise definition of normal curve of error, or normal frequency
distribution, see references on statistical method quoted at end of chapter.

3Either that or else income is a curvilinear function of inborn attributes of

efficiency, which would mean that after a certain point is reached the more
efficient people have less income—a thing which no nature theorist would
concede.
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age; 4 but weight is correlated with age, for men tend to

become heavier as they grow older. They also tend to die

as they grow older ; so the chances of finding a very heavy

grown man are smaller than the chances of finding a very

slender one; and that is why the weight distribution is

skewed positively. The height distribution would also be

positively skewed if men grew taller all their lives. This

furnishes us with a clew to the effect of environmental

factors on the distribution of income and wealth, viz.,

within limits their effect tends to be correlated with age.

In other words as men become older—within limits de-

pending on the nature of their work—they tend to acquire

greater economic efficiency from contact with the indus-

trial environment, and at the same time they tend to die

or be thrown out of work. As a result of this tendency,

the chance of finding a laborer of the highest skill in any

given industry is smaller than that of finding one of the

lowest skill, which is tantamount to saying that industrial

efficiency tends to be skewed positively by virtue of the

acquired ability of workmen.

The less naive among the "nature" theorists would con-

cede that the factor of acquired ability affects the distri-

bution of income, but they would insist that differences in

acquired ability are almost as "natural" or inevitable as

differences arising from innate qualities of protoplasm.

They maintain that the acquisition of skill proceeds in

accordance with inborn ability and the aging process, both

of which are not subject to environmental manipulation,

or social control. But here again the nature theorists

overstep the bounds of reason, for the acquisition of skill

depends in large part upon early training, and it should

be clear that children of exceptional ability are often

*Some biometricians claim that men grow in height until they are thirty
years of age, but the gain in height after twenty-one is usually very slight.
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handicapped in the learning process by lack of proper

training in childhood. The poor boy of exceptional abil-

ity may be retarded by inadequate nutrition, by the igno-

rance of his parents, and by the necessity for going to

work at an early age to help take care of the family.

It would be interesting if one could obtain data for the

distribution of wages and salaries for all people of a

given age and sex. It is safe to say even in the absence

of such data that there would be a noticeable skewness in

the distribution of wages and salaries for people of the

same age and sex. The environmental factors do not

have to be correlated with age in order to produce skew-

ness in the income data. The complex of environmental

forces may be distributed abnormally with respect to the

population of a given age and accordingly skew the dis-

tribution of income for that age.

One of the environmental factors might be labeled

opportunity, the distribution of which certainly does not

follow the normal law of error even for people of a given

age ; because it was shown in the chapter on wages that the

better paid groups of workingmen tend to be small, and

the poorer groups tend to be large. In order for the dis-

tribution of opportunity to be normal, the poorest paid

occupations would have to be small in number as well as

the best paid; but this is not the case. Plainly children

of equal ability born in the upper groups have more op-

portunity to acquire skill than those born in the lower

groups, and plainly the economic stratification of the

parents tends to stratify the children without regard to

their inborn traits. In other words by virtue of social

and economic arrangements, the skewness in income dis-

tribution tends to be self-perpetuating, and to manifest

itself among people of all ages.
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The Effect of Inheritance

More than that, even if the distribution of wages and

salaries were normal for given ages, the distribution of

wealth for people of the same age would not be normal;

for wealth is a function not only of present earning ca-

pacity as a worker but also of the interest of capital

owned. The latter is a cumulative function of the earning

power of parents, grandparents, great grandparents, etc.,

because of the transmission of property from one genera-

tion to another. As shown in a preceding chapter, the

most extreme differences in income are produced by the

interest of capital; so it follows much of the inequality

of income is the result of inherited wealth.

It should be plain enough that inherited wealth is an

environmental factor rather than a native or inborn fac-

tor with respect to the recipient thereof, and for this rea-

son the nurture theorists are clearly correct in saying that

a great deal of economic inequality is purely a matter of

law and social conventions which may be altered by the

will of society. That this is true is shown by statistics in

Mr. W. I. King's Wealth and Income of the People of

the United States. Mr. King first shows that in the early

part of the present century the relative distribution of

wealth was roughly the same in Wisconsin as in Prussia

and France. The situation in the comparatively young
state of Wisconsin was not greatly different from that

in two old nations. Political differences evidentlv do not

alter the result much since the distribution was practically

the same in a republican state as in a monarchy. Some
nature theorists would claim this shows economic inequal-

ity follows a natural law and is not subject to change at

the hands of man-made law. On the other hand, Mr.
King points out that in all three regions the dominant
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form of business organization was competitive private

capitalism; and in all three the laws of property and con-

tract were substantially the same. This similarity of eco-

nomic and legal institutions is largely responsible for the

similarity of wealth distribution rather than any mysteri-

ous
*

'natural law" derived from physical or biological

sources. Mr. King clearly proves this contention by show-

ing the large difference between the distribution of wealth

in the United Kingdom and in the other three regions

just mentioned.

In the United Kingdom the concentration of wealth is

distinctly more pronounced5 than in the other three areas.

As Mr. King states, the greater concentration in the

United Kingdom is largely due to the peculiar inheritance

laws there. The system of primogeniture in England has

operated for generations to concentrate wealth in the

hands of the oldest son, whereas in Wisconsin, Prussia

and France parents have divided their bequests among all

the children of the family. The tendency to concentration

is therefore greater in Great Britain as a matter of cus-

tomary or common law. But the common law is not a

natural phenomenon beyond the control of the will of the

people, for it is subject to change by statute. Clearly the

laws of inheritance could have been made differently in

Great Britain ; clearly they can be modified in any nation

by the people's will, and the distribution of wealth can be

changed accordingly.

To sum up the argument, it may be said there are both

natural, or inborn, and circumstantial, or environmental,

causes of economic inequality; and the question of how

much each set of causes contributes to the inequality in a

nation cannot be answered precisely in the present state

This is shown by the fact that the Lorenz curve bends down farther away
from the straight line of equal distribution. See W. I. King, Wealth and In-

come of the People of the United States, p. 93.

1
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of our knowledge, although it seems clear to the writer

that the environmental causes are on the whole more im-

portant. After all, the question of how much inequality

is contributed by nature and how much by nurture is sec-

ondary in importance to the more practical questions:

(a) How much should inequality be reduced, and (b)

what means should be employed to obtain this reduction?

Arguments For and Against Reducing Inequality

Most of the serious and sincere thinkers on the subject

are agreed that it would be desirable to reduce the in-

equality of wealth in capitalistic nations to some extent,

although there are a few exceptions who claim that the

existing inequality should not be disturbed because it is

necessary to maintain a high volume of industrial activity.
6

This argument is based on the fact that large concentra-

tions of capital are necessary to secure cheap production.

It overlooks the simple rejoinder that there could be large

aggregations of physical capital subject to unified man-

agement,, but widely diffused as to ownership. The argu-

ment is therefore so disingenuous as to be unworthy of

serious consideration. On the other hand, it cannot be

maintained that a redistribution of wealth would have no

effect whatever on production; and this possible effect

must always be kept in mind in considering the merits of

reducing inequality. Granting that a reduction of in-

equality might have some undesirable effects, what ad-

vantages would accrue therefrom?

6Vilfredo Pareto makes this argument in its most rigid form when he insists

that the highest degree of industrial productivity requires that wealth be con-
centrated in the hands of the few according to a certain law described by the
formula

dy/y = —mdx/x
where y represents the number of people enjoying a certain wealth, x rep-
resents the amount of wealth, and m is an empirical constant for a given
nation. In common sense language this means that the rate of change of y
per unit change in x is always proportional to the size of y compared with x.
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Perhaps the chief gain would come from the greater

total enjoyment that would accrue to society as a whole

from a given total income if that income were more equal-

ly divided. Income is subject to the principle of diminish-

ing utility—the more of it one has the less satisfaction

accrues from the last unit received. If it be assumed the

capacity to enjoy income is the same in all individuals, it

follows that every dollar taken away from a rich man and

given to a poor man would bring the poor man more satis-

faction than the rich man lost. Followed to its logical

conclusion, this theorem leads to a plea for pure commu-
ism; for so long as there was a dollar's difference between

incomes, the total satisfaction of people could be increased

by giving to the poor and taking from the rich. It prob-

ably is not true, however, that the capacity to enjoy in-

come is the same for everybody; and therefore the plea

for strict equality falls to the ground even on the sole

criterion of maximum satisfaction. None the less it is in-

teresting to speculate on the enormous increase in con-

tentment which could be achieved if incomes were equally

divided; provided, of course, this could be achieved with-

out decreasing production.

The National Bureau of Economic Research has esti-

mated that in 1919 the per capita "income" of the United

States was $640.
7 This average was obtained by dividing

the total "income" by the total population, including de-

pendents, infants, etc. Therefore, assuming a typical

family to be five persons, an equal division of the national

"income" in 1919 would have given each family an average

of $3,200 per year. The federal Bureau of Labor Sta-

tistics estimated that in December, 1919, an income of ap-

proximately $2,000 was required to maintain a family of

'National Bureau of Economic Research, Bulletin, Feb. 21, 1927, p. 2.

Quoted in Fairchild, Furniss & Buck, Elementary Economics, II, 264.
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five at a level of "health and decency." 8 Hence an equal

distribution of income would have provided each family

of five with fifty per cent more money than that necessary

to keep them in a condition of "health and decency," which

means that every family of five could have had a comfort-

able living. The question of just what a standard of

"health and decency" includes is subject to no exact state-

ment; but social workers are fairly well agreed it should

include a sufficiency of nourishing food; enough housing

with decent plumbing to provide a satisfactory amount of

floor space, light, ventilation and some degree of privacy

for each person; substantial if not stylish clothing; med-

ical attention ; insurance ; and some small sums for amuse-

ment. This minimum standard would have required an

expenditure of about $2,000 in 1920 in the United States,

as just stated. Yet, in that year the full time earnings of

factory workers in New York state averaged less than

$1,500.
9 If the average income came entirely from a sin-

gle person, then, the families of factory workers in New
York were on the whole not able to maintain themselves

on a standard of health and decency. In other words they

were living in poverty, if one defines poverty as a condi-

tion of living below that necessary to maintain health and

decency; but they could have lived in comfort if the in-

come of the nation had been equally divided.

There are valid objections to an equal distribution of

income, but one cannot contemplate the mathematical pos-

sibilities of equality without concluding that the goal of

less inequality is a desirable social ideal. It is conceivable

that poverty might be more or less eliminated without

complete equality. It is conceivable that a reasonable de-

gree of inequality might be retained and the glaring in-

*Monthly Labor Review, July, 1920, p. 3.

"See Fairchild, Furniss & Buck, op. ciL, II, 279.
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equalities described in the preceding chapter be removed,

with the result that the poorest workers would be above

the poverty line. If that could be done, it is almost cer-

tain that total human satisfaction would be greatly in-

creased.

Some writers say that inequality is necessary to en-

courage initiative, and it is undoubtedly true that complete

equality would destroy initiative and tend to lessen total

production. Undoubtedly the desire to lift one's self

above the mass in economic welfare is a great spur to ini-

tiative and extra effort. But it is equally true that tre-

mendous inequality may also deaden initiative and ambi-

tion. Suppose most of the income gets concentrated in

the hands of a very few families; and the rest of the

people finally realize that try as they may, there is no room
for them to advance by their industry and business acu-

men. In such case a substantial redistribution of wealth

and income might act as a tremendous spur to initiative

by opening up lost opportunities.

Perhaps a tentative answer to the question, how much

should inequality be reduced, might be given: as much

as practicable without lowering total production. Should

this be modified to read, "and without lowering the rate of

industrial progress, i.e., the rate of increase of produc-

tion"? Some people would insist that this qualifying

clause be added, for they say that almost any amount of

inequality is preferable to complete industrial stagnation,

and no redistribution should be allowed to thwart progress.

In other words these writers say greater present satisfac-

tion should not be achieved at the cost of giving up a

greater total income in the future. And they are quite

right, if one postulates that private capitalism should be

preserved; for economic interest, or profit, is the increase
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of production ; and to wipe this out would be to extinguish

the spark that vitalizes private capitalism. Plainly, then,

if capitalism is to be preserved, no wealth redistribution

must be attempted which might bring production to a

standstill and wipe out the profits which keep it alive and

healthy.

This raises the question, is any considerable redistribu-

tion of wealth possible without greatly restricting the

sphere of operations of private capitalists ? To put it dif-

ferently, what methods of redistributing wealth, if any,

may be employed within a predominantly capitalistic so-

ciety, and what methods tend to supplant this form of

society by state socialism and the like ?

Remedies for Excessive Inequality

The remedies for inequality are usually divided into

two categories; viz., those which seek to raise the lowest

incomes without materially reducing the highest, and those

which seek to reduce the highest in order to raise the low-

est. This classification is roughly equivalent to a dichoto-

mous division of the remedies into those which are com-

patible with private capitalism and those which imply its

ultimate destruction.

In the first class are found such things as (a) steril-

ization of the biologically unfit, (b) greater dissemination

of knowledge of birth control and (c) education of young

people at public expense, including subsistence as well as

instruction. These proposals all call for greater taxation,

and in a way they tend to reduce the income of the

wealthy, but such reduction is relatively unimportant and

incidental as compared with the reduction contemplated

by the second category of remedies for inequality. The
remedies in the first class do not necessarily undermine the

capitalist system; but on the other hand, they do not give
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promise of achieving any great reduction of inequality.

For example, sterilization of the unfit has very definite

limitations in its effect on wealth distribution. The term,

"unfit," has to be defined so as to include only a very small

percentage of the population, i.e., those whose disabilities

are severe and inheritable. Any attempt to broaden ster-

ilization laws to include the economically unfit would be

intolerable because of the arbitrary and unreasonable

power it would place in the hands of political authorities,

and because, as shown above, there is no clear distinction

between biological and environmental causes of poverty.

The limited field wherein sterilization may be employed

does not permit much reduction to be made in the horde

of people at the bottom of the economic scale by this

method, and therefore no substantial elevation of income

at the lower levels may be achieved in this way.

Spread of birth control information among the pov-

erty stricken may help their relative status in theory by

reducing their numbers; but in practice the benefits of

birth control to the poor accrue very slowly and may be

offset by the more rapid development of wealth-concen-

trating forces, such as trusts, monopolies, etc. Mr. Paul

Douglas has uncovered evidence which seems to show that

the poor are making better use of birth control in recent

years, and that their birth rate is already declining relative

to that of the upper classes. In the long run this will tend

to reduce inequality—for reasons explained in chapter

seven—unless it is offset by contradictory forces of an-

other character.

Education on the higher levels at public expense tends

to break down artificial barriers separating the better paid

from the poorly paid workers and may tend to produce a

better distribution of salaries and wages; but it does not
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impinge, except remotely, upon the great stream of inter-

est of capital now concentrated in a few hands; and it is

the interest of capital which is responsible for the most

glaring inequality.

Among the remedies for inequality which seek pri-

marily to slash the wealth of the rich, perhaps the most

commonly advocated ones are: abolition or government

control of industrial and commercial monopolies; more

progressive income and inheritance taxes ; and public own-

ership of banking. The general effect of all these measures

is to take away income where it is out of all proportion to

the effort expended and the service rendered to society by

those who receive it.

It may take brains, initiative, skill and energy to cre-

ate a monopoly like the oil trust ; but the rewards reaped

by a successful trust are generally out of proportion to

the effort applied, great though that may be. To destroy

this privileged gain by public control does not lessen ini-

tiative, but forces ambition to seek channels which are

more useful to society. A large inheritance likewise brings

wealth to the recipient far in excess of the service he has

rendered, and the state may very well take a large share of

this away from him by taxes without discouraging his ap-

plication of personal effort. On the contrary, high in-

heritance taxes in the upper brackets should encourage

initiative in two ways ; viz., by breaking up large aggrega-

tions of wealth and thereby opening the door of opportu-

nity to poor boys, and also by making the wealthy heirs

feel less secure in the might of their fortunes. It should

open up opportunity at one end of the social scale and
compel a more sedulous utilization of opportunity at the

other end. The argument is sometimes advanced that high

inheritance taxes discourage the initiative of parents, but
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this is based upon a false and ridiculous psychology.

Granted that parents do seek to leave their children some-

thing in the way of a patrimony, it is absurd to argue that

the average business man would relax his efforts to make a

deal for a million dollar profit just because he could leave

only one-tenth of it to his children. Nearly all big profit

makers are men who have the acquisitive instinct so deeply

ingrained that they love to make money if not quite purely

for the sake of making it, then, pretty largely so.

Most big incomes are big because of the interest of

invested capital. Large aggregations of capital in the

hands of a single person are in most cases inherited or

bought with derivative bank deposits, which cost little in

the way of sacrifice to the buyer or to the bank creating

the derivative deposit. The income from concentrated

capital is therefore peculiarly susceptible to taxation by

all the canons of justice, for it represents a profit realized

by inheritance or by dilution of the purchasing power of

the masses. 10 What could be fairer than to restore this

purchasing power to the masses by taxing it away from

the immediate recipients and expending the money for

socially beneficent purposes, i.e., projects which accrue

more or less to the benefit of society as a whole? Exam-
ples of such projects are public health clinics, birth control

clinics, scholarships for underprivileged youths, etc.

The most powerful leveling operation the government

could undertake—short of complete state socialism

—

would be to purchase all the commercial and investment

banks and operate them. 11 There is no greater single cause

of inequality than the private banking mechanism with

10This dilution of purchasing power is accomplished by the granting of

derivative bank deposits to captains of industry and their corporate instru-

mentalities.

nFor a discussion of the socialization of bank credit, see L. C. Jauncey,
Australia's Government Bank.
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its power to create billions of dollars of derivative deposits

for the benefit of favored clients. With this device the

lords of finance can buy the world with pieces of paper

and hold the net product of its people in perpetual fee.

Under private capitalism interest taking does not nec-

essarily represent legalized robbery as claimed by Karl

Marx, yet in practice under a quasimonopolistic banking

system much of the interest taking may be not much bet-

ter than robbery in its moral aspects. Suppose a large

amount of capital is purchased by the use of derivative

bank deposits, which are created by banks out of nothing,

so to speak, and which assuredly involve little sacrifice on

the part of either bank or borrower. The stream of net

income which results from ownership of capital acquired

in this manner is really expropriated from those members

of society who do not have access to the loans of commer-

cial banks, because preexisting purchasing power is di-

luted by every fresh addition to the money supply. Even

if the price level is stable, part of the purchasing power

of preexisting dollars is diverted to owners of the "new"

dollars. If everyone borrowed equally from the commer-

cial banks there would be no expropriation; but in point

of fact the commercial banks funds are held largely by a

few great corporations and wealthy individuals, and the

profits of the great corporations accrue for the most part

to a comparatively small part of the population.

This exposure of the expropriating effect of commer-

cial bank loans is not intended to convey the idea they

serve no socially useful purpose. Quite the contrary. It

has been shown that one function of bank loans is to con-

centrate purchasing power at certain points in the produc-

tive process, and this concentration is necessary to large

scale production. On the other hand, the concentration of
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wealth may have social disadvantages which in part offset

the gains of large scale production. Great concentration

of wealth may bring pauperization to the masses of people

in the midst of a large total production and a large total

wealth. If this pauperization goes far enough, it may
completely nullify the social gains of large scale produc-

tion. It should be noted that in theory at least large scale

production may be accomplished under state socialism

without the concentration of individual wealth and without

impoverishment of the masses.
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